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I 
ÖZET 
Son y ıll a rd a t an ık o lduğumuz ş irke t ifl as l a rı hem akademik hem de endüstri 
alanlarında, erken uyarı sistemlerinin geli şmes i ve ge li ştirilmesinin öneminin altını 
ç i zmi ştir. Bu konuda yapılmış olan ilk çalışmalar çalı şmayı yapan araştırmacının 
kişisel tecrübesine dayalı tahmin modelleri yken 1960 !ardan sonra gelişen istatistik 
yöntemleriyle daha objektif modeller oluşturulmaya başlanmı ştır, ve günümüzde diger 
disiplinlerdende faydalanılarak erken uyarı modelleri olusturulmuştur bunlara örnek 
olarak yapay sinir ağları ve kontrol sistem leri veri lebilir. 
Şirket l erin mali durumları, özellikle mali sıkıntıda bulunmaları başta hissedarlar olmak 
üzere, tüm yatırımcıların , kredi veren ş irketl erin , bankal arın , denetim ş irketlerinin , 
tedarikçilerin ve diger oıiak fayda sahiplerinin ilgi odağı olmaktadır. Bundan dolayı 
şirketl erin iflaslarının veya mali sıkıntıda olmal arının önceden tahmin edilebilmesi 
büyük önem taşımaktadı r. 
Bu anlamda reel sektör için erken uyarı sistemi o larak değerl endiri lebi lecek modeller 
o luşturulurken geniş bir literatür taraması yapılmış ve dünyada bu konuda yapılmış 
benzeri çalışmalar incelenmiştir. Yap ıl an incelemelerde şirketler için hazırlanan erken 
uyarı modellerinde şirket iflasları üzerinde durulduğu görülmüştür. Ancak gerek 
borsamızın genç olması ve gerekse istatistiki ver ilere ulaşmadaki zorluklar nedeniyle 
tam an l amıyla benzer analizi Türkiye için oluşturmak pek mümkün olmamaktadır. Bu 
nedenle şirketler için mali başarı s ızlık erken uyarı modelleri oluşturulacaktır. Ancak 
yine de çalı şma şirket ifl asları yla ilgi li çalışmalar ışıgında yapılacaktır. Gerek 
uygulanan istatistik metodları gerekse seçilen değişkenler ve kurulan modeller bahis 
konusu olan bu araştırmalara büyük benzerlikler taşımaktadır. Bu modellerdeki 
değişkenlerin hepsi bağımsız denetimden gemiş mali tablolardan elde edilen finansal 
oranlardır . 
Bu tezin amacı İstanbul Menkul Kıymetler Borsası ' na kote olmuş şirketl erin mali 
tablolarından faydalanarak, reel sektörde ki tüm şi rketl er için mali sıkıntı erken uyarı 
sistemi ge li ştirmektir. Bu amaçla tezde son yıll ara kadar popülerliğini koruyan ve 
Altman tarafından sıkça kullanilan ayırma analizi, ayırma anali zinin normallik 
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varsayımını yerine getirmek için logaritmik regresyon, ve deği şkenl er aras ındaki çoklu 
doğru sa l bağ l a ntı y ı so rununu çözmek içinde fa ktor ana li zi kull anılmı ş tır. 
Her üç anali zde de, örneğe dahil edil en ş irketl erin üçer ay lık mali t a blol arından 
faydalanarak hesaplanan fin ansal oranl ar kullanılmı ş tır. 
Tezin uygul ama bölümünde uygulanan modellerin sonuçları yorumlanmış ve likidite 
oranl arının şirketl erin mali başarı durumlarını en iyi yansıtan göstergeler oldukları 
sonucuna varılmıştır. Bu konuda önemli göstergelerden o lu şmuş bir ayırma fonksiyonu 
kurulmuş ve bir s ınır değeri be lirl enmiştir. Böylece finans yöneticilerinin ş irketlerinin 
mali durumlarını değerl endirmelerine ciddi bir katkıda bulunulmuştur. 
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SUMMARY 
The recent bankruptcies of many companies have underlined the importance of failure 
prediction both in academia and industry. lt now seems more necessary ever to develop 
early waming systems that can help prevent or avert corporate default . At the 
beginning of researches on failure prediction, there were no advanced statistical 
methods or computers available for the researchers. The values of financial ratios in 
failed and non-failed firms were compared with each other. After 1960's by the 
development of statistical models, more objective models were begun to construct; 
moreover, nowadays with the help of other di sciplines early waming systems can be 
construct too, i.e. artificial neural networks and fu zzy logic. 
Financial situation of firms, especially being financially distressed is mainly interests 
firstly stockholders, all investors, credit agencies, banks, audit compani es, suppliers 
and other stakeholders. For this reason prediction of corporate default or fai lure is vital. 
While preparing this thesis, which can be considered as early waming models for real 
sector, a wide range of literature search is done and similar studies are examined. in 
such studies it is generally seen that corporate bankruptcies were investigated. A 
similar analysis for Turkey is very hard to be carried out, because the number of the 
companies that are quoted to lstanbul Stock Exchange Market (iSE) and bankrupt 
cases are less. Also finding necessary stati stical figures for such bankrupt firrns are 
nearly impossible. For this reason financial distress prediction models will be 
constructed; meanwhile, this study will be done under the light of subject bankruptcy 
studies. There are strong similarities in statistical methods also in financial variables 
with previous studies. All of the variables utilized in this study are financial ratios 
extracted from audited financial tables. 
The purpose of this study is constructing an early waming system for real sector firms 
by utili zing financial tabl es of finns revealed from lstanbul Stock Exchange Market 
(ISE). Consequently keeping its popularity until recently and mostl y utilized by 
Altman, di scriminant analysis and sustaining nonnality assumption logit analysis will 
iV 
be utilized. Moreover, to release multi-collinearity among variables factor analysis will 
be applied. 
We will use financial ratios foııned by quarterly financial tables of the companıes, 
which we have included in our study, and we'll also constitute early warning models 
according to the outcomes of these three various methods. 
In this study, we will interpret the results of the models and prove that liquidity is a 
considerable indicator for the financial success of the companies. In this case we will 
set up discriminant functions, which are formed by main indicators and designate the 
cut off score. Consequently, the people who will use this function will be able to 
deteıınine the companies' financial situation easily. 
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J .1 PURPOSE OF THE THESIS 
The recent bankruptcies of many companıes have underlined the importance of failure 
prediction both in academia and industry. it now seems more necessary ever to develop early 
waming systems that can help prevent or avert corporate default , and facilitate the selection of 
finns to collaborate with or invest in. 
Our purpose ın this study is to develop a prediction model that would be benefited by 
management itself, shareholders, govemment, vendors, creditors, investors and other 
stakeholders in their projections and strategies. 
1.2 SCOPE OF THE THESIS 
Decisi on makers are intensely interested in the prediction of direction of variables over time; 
therefore, the initial action ought to construct a model that expose the relationship between 
variables. As Ackoff ( 1999, p .171) initiates, a symptom indicates the presence of a threat or 
an opportunity; variables used as symptoms are properties of the behavior of the organization 
or its environrnent. Such variables can also be used dynamically as presymptoms or omens, as 
indicators of future opportunities or problems. 
We can summarize targets of the prediction models as letting analyst to act due to the results 
of the model and pre-intervention to the variables in order to affect the prediction results (M. 
Önder Kutman, 1999, p.2). in this sense, our models let analyst to take course of action 
according to the results, because inability to change macroeconomic trends ; moreover, pre-
intervention to the balance sheet and income statement variables to state organizational 
strategies. 
To achieve the purpose of the thesis, we have conducted empirical studies on companıes 
which are belonging to real sector revealed from iSE. Our selection criteria is Bank:ruptcy 
Law article 179, pursuant to Turkish Trade Law article code 324 and 434. Shortly these codes 
claims that 2/3 loss in total asset value could be defined as bankrupt. Whereas, our sample 
mostly dominated by distressed firms except 3 of bankrupt finns and these finns are 
compared with their sector means. The subject ratios of selected fınn s and sector means are 
between years 199 1 and 2001 June balance sheets. 
1.3 METHODOLOGY OF THE THESIS 
At the beginning of researches on failure prediction, there were no advanced statistical 
methods or computers available for the researchers. The values of financial ratios in failed and 
non-failed finns were compared with each other. In 1966 the pioneering study of Beaver 
presented the univariate approach of discriminant analysis and in 1968 Altman expanded this 
study to multivariate analysis. Until l 980's discriminant analysis was the dominant method in 
failure and default prediction. However, it suffered from assumptions that were violated very 
often. The assumption of normality of financial ratio distributions was problematic. During 
the l 980's the discriminant analysis was replaced by logistic analysis which until recent years 
has been the most used statis tical method for failure prediction. 
Discriminant analysis and logit analysis have different assumptions concenııng the 
relationships between the independent variables. Linear discriminant analysis is based on 
linear combination of independent variables, logit analysis uses the logistic cumulative 
probability function. Discriminant analysis assumes variables are normal and suggests no 
multicollinearity. it is obvious that sustaining normality and non-multicollinearity nearly 
impossible in financial ratios. Logit analysis satisfy normality assumption whereas there is 
still an obstacle which is multicollinearity. In order to resolve this problem we have applied 
factor analysis which is used for two goal; summarization and <lata reduction. These goals 
release the multicollinearity by tightening the variables. 
1.4 POSSIBLE CONTRIBUTIONS 
In this study, we will present our prediction models ; result of empirical studies under 
discriminant analysis, logit analysis, and factor analysis, in chapter 3. in this chapter we will 
construct a di scriminant function that will be easily applied by the readers and other 
researchers. According to discriminant function' s Z score researchers or analysts can easily 
figure out where their firm stand whether in distressed area or not. 
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Moreover, this study will enlighten the research of other researchers and the researchers can 
take thi s study further in sample size or statistical tools used. 
1.5 LiMiT A TIONS 
We encountered some limitations while we have been conducting our study, and some main 
limitations summarized below. 
We have begun our study under the light of Altman's study which had two sets, failed firrns 
and non-failed firrns, his study depends on the discrimination of variables belong to these two 
set; moreover, he selected non-failed firrns according to similarity in capital structure and 
operation areas of failed firms. On the contrary, we couldn't select nondistressed firrns 
especially according to capital structure similarity of distressed firrns, because capital 
structure of our coted firrns varies especially in within sectors. This problem that we are 
facing depends on our young stock market, because approximately 190 companies are subject 
to our study except finance and banking sectors. Although, most crowded sector is texti le, no 
similar capital structure among firrns exists. 
3 
CHAPTER2 
LITERA TURE SURVEY 
2.1 CORPORATE FAILURE (DEFINITION) 
Basic goal of the corporation is to gain profıt ; therefore, failure couldn't be accepted. Most of 
the firms fail in first two years of their lives, whereas other firms grow and expand. But, this 
growth and expansion does not mean they won't come across failure or distress (Lawrence J. 
Gitman, 1992). 
Unsuccessful companies have been defined in numerous ways in attempts to depict the formal 
process confronting the fırın and to categorize the economic problems involved. Four generic 
terms that are found in the literature to confront unsuccessful companies; these are failure, 
insolvency, default and bankruptcy. Although these terms are sometimes used 
interchangeably, they are distinctly different in their formal usage. 
Fai lure, by economic criteıi a, means that the reali zed rate of retum on invested capital, with 
allowances for risk consideration, is signifıcantly and continually lower than prevailing rates 
on similar investments. Somewhat different economic criteria have also been used , including 
insufficient revenues to cover costs and average retum on investment being below the firm' s 
cost of capital. These economic situations make no statements about the existence or 
discontinuance of the entity. 
Insolvency is another term depicting negative firm _performance and is generally used in a 
more technical fashion. Technical insolvency exists when a firm can not meet its current 
obligations, signifying lack of liquidity. Walter (1957), discussed the measurement of 
technical insolvency and advanced the theory that net cash flows relative to current liabilities 
should be primary criterion used to describe technical insolvency, not the traditional working 
capital measurement. Technical insolvency may be a temporary condition, although it often is 
the immediate cause of formal bankruptcy declaration. 
Insolvency in a bankruptcy sense is more critical and indicates a chronic rather than 
temporary condition. A firm finds itself in thi s situation when its total liabilities exceed a fair 
valuation of its total assets. The real net worth of the finn is, therefore, negative. Technical 
4 
insolvency is easily detectable, whereas the more serious bankruptcy insolvency condition 
requires a cornprehensive valuation analysis, which is usually not undertaken until asset 
liquidation considered. lnso lvency, as it relates to the forma] bankruptcy process, is defıned in 
Bankruptcy Law, article number 324. 
Another corporate condition that is inescapably associated with distress is default. Defaults 
can be technical or legal and always involve the relationship between the debtor fırın and 
creditor class. Technical default takes place when the debtor violates a condition of an 
agreement with a creditor and can be the grounds for legal action. For example, the violation 
of a loan covenant, such as the current ratio or debt ratio of the debtor, is the basis for 
technical default. in reality, such defaults are usually renegotiated and are used to signal 
deteriorating fırın performance. Rarely these violations are the catalyst for more forma! 
default or bankruptcy proceeding. 
Finally, we come to bankruptcy itself. üne type of bankruptcy is described above and refers 
to the net worth position of an enterprise. A second, more observable type, is a fırm's forma! 
declaration of bankruptcy to the courts, accompanied by the petition either to liquidate its 
assets or attempt a recovery program. 
2.1.1 Causes of Business Failure 
The causes of business failures can be many; business lifecycle, quality of management, 
sectoral fluctuations, economic, social and natural factors can be named as main causes. 
Business lifecycle 
Business lifecycle is one of the reason of business failures. Companies are thought to operate 
etemally, but in real sense this is not valid. Businesses can be thought as living organisms as 
they were bom when investments done; they would die as well when they got old, lost their 
effectiveness. We can classify business lifecycle in four phase; introduction, growth, maturity, 
and declining like a new product introduced into market place. 
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That is why , the shape of business lifecycle is look tike a letter S due to the sales revenues, 
profıt s, and production (amount) progress in the time hori zon. Also this progress is named 
mode l S , shoved below. 
Figurc 2.l Hypothctic Life Cycle ofa Company 
Sales level 
2 3 4 
Time horizon 
1. In trod uction 
2. Growth 
3. maturity 
4. deci ine 
Although, this model ıs simplified, this shape ıs a helpful framework for analyzing a 
company. 
We can shortly mention business lifecycle as forward; in the phase of introduction, company 
newly settled and get in the industry, and aims to introduce itself. Sales volume is low and 
profit is next to nothing. in the phase of growth, the sales volume increases accelerated, 
therefore, profits increase fastly and come to maximum !eve!. in the maturity phase, nurnber 
of competitors increase and due to the tense competition the profit !eve! slightly shrinks 
clown. Maturity period takes longer compared to other periods. Sales !eve! increases slightly 
and reaches peak !eve!; whereas, after a while sales and profıt are next to clecline. in the 
cleclining phase, company loses its effectiveness, sales volume and profıts become weak to 
survive company further. 
Defıning when these phases start and when they end involves subjective judgrnents, on the 
contrary, some researchers developed objective criteıias to define these phases (İsmet Mucuk , 
1994). 
Lifecycle hypothesis implies an effective management in the growth phase, but, an 
insufficient management in the phases of maturity and decline, can be thought according to 
lifecycle. Therefore, the main purpose of the management should be carrying on growth phase 
and to prevent declining phase. 
Business management, when business is in the growth stage, should take consideration 
environmental conditions to take optimum decisions to introduce new products or sustain 
growth; therefore, business would be stayed in growth stage longer. If the business is in the 
maturity or decline stage, business should be sold out to another fırın or should be liquidated 
(Thomas L. Wheelen, 2000). 
Quality of Management 
The other main reason of business failure is managerial incompetence. In survey that was 
hold out by Buccino&Associates, a Chicago based tumaround consultant in 1991 found that 
the quality of management was identified by 88% of the respondents as the primary difference 
between success and failure. In an earlier survey by D&B in 1980, over 44% of all failures 
were identified with a lack of expeıienced, unbalanced experience, or just plain incompetence. 
Furthermore, Gitman (1992) supports D&B by stating more than 50% of failures were 
identified with managerial incompetence. Managerial incompetence may cause to failure 
during investment and operations stages: 
For all fırms investment process starts with construction or developing and expanding 
operating facilities which follow preparing an investment project pass through economıc, 
technique, financial and legal feasibility studies; whereas, managerial incompetence in this 
phase leads business into diffıculties. 
Süleyman Yükçü and oth. (1999) summarized some initial factors that leads business failures; 
• Incapability of forming optimal capital structure due to scarcity of equity capital, 
• lnappropriate market analysis, 
• Losing competitive power in early stage of operation due to high level of costs, 
• Choosing wrong production method, 
• Choosing production technology which leads hi gh production costs, 
• Choosing wrong place to facilitate ( operate ), 
• lneffective logistics, 
• Dependency to the extemalities due to patent, license, franchise ete. agreements, 
• lncapability of sustaining optimal production capacity in addition having idle capacity 
due to heavily investments to fixed assets, 
• lnappropriate settlement of production equipments, and machineries, 
• Forming business by insufficient investment project or misapplication of investment 
project. 
After fo rming business, inexperienced management brings some incompetence with defeats in 
organization when business operates. Some of the main incompetence listed below: 
• High leverage composition and scarcity of equity capital due to unplanned growth, 
• lnsufficient fınancial planning, imbalance between fund resources and usage, 
• High Jevel of fıxed costs over planned, 
• Inability in collecting receivables on due time; therefore, uncollectible receivables 
and worthless receivables increase, 
• Unstable inventory policy, 
• High level production costs, and incompetence of controlling them, 
• Insufficient sales, 
• Inconsideration of market researches and market positioning, 
• Inability to create a harmony among managers, 
• Poor technical knowledge of managers, 
• Incapability of utilizing techniques sufficiently to decrease costs, 
• Inadequate coordination among organization departments, 
• lnability to introduce new product or service, 
• Imbalance between authority and response. 
An interesting statistic compiled by D&B is the age of the failing firms. There is little doubt 
that the young, inexperienced, undercapitalized has a far greater propensity to fail its older 
counterpart. Although it was estirnated in 1980 that the relative frequency of failure was quite 
srnall in the fırrns' fırs t year -rnanagement would have to really "work at it" in order to fail 
that quickly- there was a tremendous increase in failures in years two through fıve, with over 
50% of all failures occuning in cornpanies ' first fıve years. 
Table 2.1 Age of Failed Businesses 
Proportion of total failures (%) 
1980 1990 
1 year or less 0,9% 9,0°/o 
2 9,6 11 ,2 
3 15 ,3 11 ,2 
Total in 3 years 25,8% 31,4% 
4 15,4 10,0 
5 12,4 8,4 
Total in 5 years 53,6% 49,8% 
6 8,9 7,2 
7 6,3 5,3 
8 5,2 4,5 
9 4,3 3,8 
10 3,4 3,5 
Total in 10 years 81,7% 74,1% 
Over 1 O years 18,3 25,9 
TOTAL 100,0% 100,0% 
Source: Dun&Bradstreet 's, Bıısiness Failure Record, 1980 and 1990 
After the fıfth year, the frequency fell as firms becorne more established, experienced, and 
had better access to capital. 
9 
üne Jesson from this <lata relates to building an early warnıng model for distresses 
classifıcation and prediction; age of the fınn , whether directly or indirectly measured, should 
be serious ly considered (Altman, 1993). 
Dot. Com companies can be given as an example of fai lure by managerial incompetence; in 
early 90 's dot. Com companies introduced to our Jives through İnternet, these companies 
operate through internet and these companies are different in their strategies from other 
classic type of companies via utilizing opportunities that İnternet offers. In 1998, 
Amazon.com, which is the best in dot.coms, woıih 25 billion dollar; whereas, ford, world 
leading automotive manufacturer, took over industry gigantic Volvo ata 6,5 billion dollar and 
a web site named eXcite was sold at 6,7 billion dollar (Nuray Tezcan, 2002). 
These dot.com companies were traded heavily in stock exchange market (NASDAQ), their 
stock prices reached peak levels; afterwards, these companies spent their money in unrelated 
fı eld s and disappointed the investors then their stock prices fell down dramatically; 
furthermore, these dot.com companies were erased from business area. The reason of their 
corrosion was inexperienced young management; on the contrary, Amazon.com stili operates 
steadily and appreciated by authorities. The reason behind Amazon.com's success is the good 
management. 
Sectoral Factors 
In the sector, in which distressed companies operate, some ascent and descent can occur. 
These sectoral waves can affect many companies; thereforeJ companies come across with 
financial distress, in the repetition of these waves Jead the companies to failure. In example; if 
there is a frequent strike in the sector that leads companies to financial distress and distorts 
their production decisions. The other most recent example can be given in agriculture sector; 
in Turkey, unorganized farmers had losses from time to time due to their harvest or crops. 
How? They cultivate same crops resulting in excess supply; therefore, prices decrease due to 
excess supply. in this aspect, the way that farmers should fo llow is organizing under an 
association or society which coordinate fanners what to cultivate resulting in appreciation of 
their welfare. We do not touch demographic factors distort agriculture sector. 
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Sector is a dimension in which the balance never be sustained , always some changes take 
place. that is why businesses ought to make and consider sectora l analysis. Uncertain 
conditions of thi s env ironment lead companies to face some danger and risks. By the way, 
companies mostly affected by sectora l ri sks, which are related to external environment of the 
company. Some of the sectoral ri sks are mentioned below. 
Fashion Risk, incapab ility of adaptation of companies to the choices and delights of the 
consumers, leads companies to failure. 
Value Chain Risk, a value-chain is a linked set of value-creating activities beginning with 
basic raw materials coming from suppliers moving on to a series of value-added activities 
involved in producing and marketing a product or service, and ending with distributors getting 
the final good into the hands of the ultimate consumer (Thomas L. Wheelen, 2000). 
Table 2.2 Hypothetic Value Chain Process 
Raw 
Materia ls 
Pri ına ry 
Maııu fac t. 
Fabri cati o ıı Product 
Produce r 
Distri butor Reta il e r 
Source: Suggested by J .R. Ga lbraith , "Strategy and Organi zation Planning," in The Strategy Process: Cocepts, 
Contexts, Cases, 2"ct ed. Edited by J-1 . Mintzberg and J.B. Quinn (Prenti ce Ha il , 1991 ), p. 3 16. 
A problem aroused in supplier or di stributor of the company, can also harın the center 
company. Such as defected or low quality raw materials sent by the supplier can effect the 
quality of production as well , these low quality products would ruin the company's reputation 
and decrease the sales, resulting poor profıts and fınancial distress, vice versa, a problem in 
distribution channel can also result in failure. Think ofa company which is producing high 
quality products, but it couldn 't market its products, unsold products mean loss; a sustained 
loss result in failure as well. 
Just-in-time inventory systems are designed to reduce the level of an organization's inventory 
and its associated costs, aiming to push to zero the amount of time that raw materials and 
fınished products are sitting in the factory, being inspected, or in transit (Luciana Beard and 
Stephen A., 2000). The concept is suppliers deliver materials only at the exact moment 
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needed , thereby reducing raw material inventories to zero. Moreover, work-in-process 
inventories are kept to a minimum because goods are produced only as needed to service the 
next stage of production. Finished-goods inventories are minimized by matching them exactly 
to sales demand. Indeed management and coordination problems must be solved, scheduling 
must be scrupulously precise and logistics tightly coordinated (Richard L. Daft, 2003). A 
problem in communication among adjoining links result insufficient production and sales, 
therefore the risks mentioned in above paragraph will be triggered. 
Price Risk, ascent and descent in general price level or signifıcant price changes in the sector 
can present diffıculties for companies. 
Inflation results unstable economy in most of the developing countries as in Turkey. Inflation 
means disequilibrium in supply and demand and results steadily increase in general price 
!eve!; furthermore, inflation causes distortion in income distribution, weak savings, increase 
in monopoly, balance of payments disequilibrium which are ali lead to an unstable economy. 
As a result, companies fail in distress easily in this kind of economy (Sadun Eren, 1995). 
In Turkey and other developing countries, the demand for financial capital is satisfıed through 
capital markets as a result of high inflation; because, inflation increases interest rates and 
resulting decrease in money suppl y which is essential for long-term investments. High interest 
rates increase the cost of funding, ali of these effect investment decisions; in this 
circumstances, most of the companies are neglect to invest and getting weak. That is why 
most of the companies fail or become distress in an inflationary economy. 
Cornpetition Risk, is another failure reason in a sector is competition. The aim of businesses, 
institutional and individual investors is investing for growing, developing and expanding in 
the sector; therefore, competition conditions are vital when sectoral analysis is being studied. 
Competition density, antidumping law and existence of barriers to entry ofa sector ought to 
be considered (Niyazi Berk, 1999). 
Telecom crisis can be given as an example of this situation. Since 1996 giant investors who 
invested in telecom sector were disappointed due to having many competitors resulting from 
the decrease in prices. Meanwhile, telecom companies preferred to cover capital needs 
through issuing bonds instead of issuing stocks; as a result their debt to equity ratio reached to 
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5-1 O. After then two giant fırm Motorola and Ericsson ha ve chosen to retrench; M otorola 
fıred 22000 workers and Ericsson declared 500 million doll ar loss, üne of the bi ggest İnternet 
server company PSI Net decl ared 3,5 billion do il ar loss too . Besides ali of these events, most 
of the big companies ' market value depreciated nearl y 60%-90% (Aydın Aydan and Oth. 
2000). 
Economic, Social, and Natural Causes (Societal Environment) 
Nature, technology, human, social, politics, and economi c based events affect businesses as 
well. We describe these effects shortly below: 
Flood, earthquake, drought, and other type of natura] di sasters are come from nature and 
harms human habitat and businesses as well. Unfortunately, to estimate and take measures 
agai nst natura! disasters is so hard. 
Human based risks are caused by not only insider workers but also extemal people; 
unconsciousness, unethical workforce, idle work, theft ete. are reason for failure and these 
reasons are mostly bom from insiders. Whereas, robbery caused losses are bom by extemals. 
Theft and robbery are the most effectual failure reasons . 
Rebellion and other social events and intemational relationship tense, changes in social and 
politic si tuation of society are said to be social and politic risks that affect companies and their 
decision mechanism. In recent years, many businesses fall in distress come from intemational 
relationship tense and badl y changes in social psychology. When Abdullah Öcalan, founder of 
pkk terrorism organization, was in Italy, Turkish society boycotted Italian products; after 
then, approval of law of Armenian Genocide in French Senate, French companies in Turkey 
fall in distress. At fırst, sales volume of Italian companies has decreased dramatically and the 
stock price of French Alcatel dropped to one third (Nuray Tezcan, 2002). 
Lastly, 11 September 2001 the plane suicide attacks to World Trade Center in New York and 
White House in Washington, affected many leading airway and insurance companies badly. 
Their stock prices fal! down s i gnifıcantly and they come to border of bankruptcy. in example, 
Swissair stopped its flights and fıled bankruptcy petition; on the contrary, the value of defense 
and weapon industry companies has increased. 
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Depreciation of machineri es and other production equipments can be given as an example of 
technological reasons of failures. Especially, rapid changes in technology and production 
techniques increase the tense of competition and uncertainty of economic direction; therefore, 
incapability of adaptation to new changes and mi ss estimation of the direction of economy 
can easily move companies toward failure. Investing in wrong technology can easily up-down 
the company. Other type of risks arise from technology are: accidents caused by machines 
and production method, production losses caused by wear and tear of machineries, 
unexpected effects; such as pollution, chemicals, radiation, of used effects of used technology 
to the environment and human health. 
Economic conditions, economic policies (interest rates, foreign exchange regime, rnonetary 
policy) of governments, econornic decisions, approval of government regulations, changes in 
tax and business law and institutional reforms effect companies' eaming capacity positively 
and negatively. The change in value added tax rate (increase from 17% to 18% in 15 May 
2001 ), foreign trade policy, changes in custom tariffs, changes in export tax rates, precautions 
of investment incentives, government intervention to foreign exchange rates, detennination of 
minimum wages and seniority cornpensation, import restrictions, devaluation and other macro 
economic factors can effect companies' financial si tuations in positively and reverse (Öztin 
Akgüç, 2000). Since financial crisis November 1999 and February 2000 devaluations, ali 
sectors in Turkey have been affected seriously; moreover, many companies fall in financial 
distress and filed bankruptcy petition. 
2.L2 Consequences of Financial Distress 
If a company financially distressed, two things may happen. Company loses its technical 
liquidity, or it comes to the edge of bankruptcy. 
Loss of Technical Liquidity 
Loss of technical liquidity means; the company is not able to pay its current li abilities or debts 
when they on due (Atilla Gönenli, 1988). Sometimes, although company's total assets 
exceeds total liabilities, company is may not be able to cover its debts. In such a situation, 
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company can start to pay a part of its debt; but can not cope with further debts coming one 
after another. in such a case fınancial distress is inevitable. 
Mostly, loss of technical liquidity is caused by temporary problems such as deferred 
collection periods and inability of fulfıllment of short-term liabilities. Measures taken against 
Joss of technical liquidity change form company to company. 
lt is mostly impossible for a company to fail suddenly in this kind of situation. The company, 
on the way of failure gives some signals before the failure; negative results of financial 
analysis based on fınancial ratios, a steady decline in stock price, exceeding credit limits of 
banks and inactivity of receivables, minimum level of deposit accounts, delays in payments. 
All of them are main indicators ofa coming default or failure (Öztin Akgüç, 1998). 
Bankruptcy 
Bankruptcy ofa fırın or becoming bankrupt can be defined as the inability of the fırın to pay 
its debts; obviously being bankrupt is much worse than losing technical liquidity (Atilla 
Gönenli, 1988). 
Although, bankruptcy come out with a steady decline of asset value below liabilities, deciding 
to put an end to the life ofa business may be a better decision than trying to survive (Thomas 
L. Wheelen, 2000). 
The need of savıng businesses or reorganization was firstly perceived in U.S. First 
reorganization attempt was seen railway sector. Although, railway sector was almost bankrupt 
it was protected by U.S . Bankruptcy Law article 77 in 1898 due to the crucial importance of 
transportation sector to the economy (Saim Üstündağ, 1998). 
Bankruptcy is a legal proof of inability ofa company to ful fiil its liabilities; therefore, the aim 
in bankruptcy process is to prevent frauds of company in order to protect creditors' claims, 
and to provide opportunities to form a new business after the fulfillment of all liabilities. 
As we mentioned before, main reason of bankruptcy or business failure is incompetence and 
unsuccessfulnes s of managers. With low sales and high production costs, the companies tend 
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to nı eet its short-term cash needs by short-tern1 debts, only. This financing policy in turn, 
increases the ri sk of failure in future. 
Bankruptcy ri sk is not a systematic risk and this aspect has been subject to many researches. 
Altnıan (1968) and Ohlson (1980), stated that bankruptcy risk is not a risk correlated with 
market ri sk, in their bankruptcy prediction studies. Diches (1998) mentioned that the 
conıpanies which had high bankruptcy risk, eamed low retums below average return in the 
same industry since 1980. 
lf a company comes to edge of bankruptcy, it would negotiate with its creditors or claim 
credits from banks, or file a bankruptcy petition to the court. If bankruptcy decision was 
taken , the company would act in two ways: 
1. The company may engage in reorganization process, 
2. Or it takes liquidation decision. 
Both actions require that, the company file a bankruptcy petition to the court. Necessary 
procedures after the petition would be handled by a committee assigned by the court for 
clairns. in Turkey bankruptcy results in liquidation (Hatiboğlu, 1996). 
ln Turkey liquidating the assets is the only choice. in liquidating process, the company's 
assets are sold and the money is used to pay off debts. The investors who take the least risk 
are paid first; Shareholders are the !ast people to get paid. Secure creditors always get first 
grabs at the proceeds from liquidation. 
In USA, firms declare bankruptcy in Federal District Court. The bankruptcy process can 
proceed in one of two ways: liquidation or reorganization. Federal District Court decides to 
liquidate the fırm's assets or attempt a recovery program. The process of liquidation falls 
under Chapter 7 of the Federal Bankruptcy Act. Under liquidation, control of the firm 's 
assets is transferred from current management to a court-appointed trustee. The trustee is in 
charge of selling the assets and distributing its proceeds. 
In the order of the creditors in receıvıng the proceeds of the liquefied assets of a fırın , 
govemment's claims comes fırst. Next, the claims of secured creditors come, such as bonds 
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backed by specifıc assets of the firm . Next in line are employees' claims on wages, claims on 
the fırın 's pensi on plan, and the claims of unsecured or general creditors. Next to last come 
the claims of preferrcd stock hol ders and common stockholders. 
In contrast to liquidation, the fınn rnay instead seek to be reorganized, which is govemed by 
Chapter 1 1 of the Federal Bankruptcy Act. Reorganizations are usually more complicated 
than liquidations, and are usually more in the interest of shareholders and creditors. 
Reorganization rneans that the fırın is perınitted to continue operations while working on a 
plan for tuming the business around. 
During reorganization, the fırın is operated either by existing management, a group 
representing the debtors, or a court-appointed trustee. The plan of reorganization must be 
accepted by the creditors and the court before it can go into effect. The reorganization plan 
specifıes how the creditors' claims will be satisfıed through the reorganized fırın. For 
keeping the fırın alive, reorganizations are preferred. Reorganizations make sense if the 
financial problerns of the fırın are considered to be temporary. 
ln Turkish Bankruptcy Law, there are two ways to declare bankruptcy. 
1. Follow-up bankruptcy: Before applying to the court, a legal order is sent for paying the 
debts . 
• Common Bankruptcy 
• The bankruptcy for Bond, Cheque and Policy 
2. Without Follow-up bankruptcy: The Debtor/Creditor applies directly to court and declares 
bankruptcy. There are three ways in this type ofbankruptcy. 
• Bankruptcy upon the Creditors claim Turkish Bankruptcy Law's (IIK) Article number 
117. 
• Bankruptcy upon the Debtors claim Turkish Bankruptcy Law's (IIK) Article number 
118 and 119. 
• Bankruptcy upon the Inheritors claim Turkish Bankruptcy Law's (IIK) Article number 
180 and 183 ,220 
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Costs of Bankruptcy 
Costs of Bankruptcy can be c l assifıed in 2 types as; 
Direct Costs of Bankruptcy 
Indirect Costs of Bankruptcy 
Direct Costs of Bankruptcy 
Direct bankruptcy costs are legal and administrative costs of bankruptcy. Legal, auditing and 
administrative costs are the examples of direct bankruptcy costs. Direct bankruptcy costs may 
seem large in absolute amount, they are only 1-2% of a large fırıns value. A fınancially 
distressed fınn will need specialized legal and accounting assistance. It may also need to hire 
professionals with fınancial distress experti se, such as investment bankers, appraisers, 
auctioneers, and actuaries as well as those with experience in selling di stressed assets. These 
experts generall y charge substantial fees. While such professionals may well be used in more 
nonnal times, their use is almost certain to increase when a fırın gets into serious fınancial 
difficulty. So we can say the direct cost of dealing with fınancial distress is largely in the 
form of fees paid to professionals (especially lawyers and accountants). 
Indirect Costs of Bankruptcy 
Most of the work on bankruptcy cost, other than the direct costs of bankruptcy administration, 
has been focused on what are terıned indirect costs. Loss in market share can appear when a 
finn bankrupts or financially distressed. Then the interests of the fırın tend to lose value 
because the fırın ' s own value declines and the instruments tend to lose further value to the 
owner because of their reduced marketability. 
Indirect bankruptcy costs are the costs of avoiding bankruptcy filing incurred by a financially 
distressed fırın. Loosing sales, managerial distraction, the costs of a short-run focus, loss in 
market share, loss of best personnel can be given as examples of indirect costs of bankruptcy. 
Indirect bankruptcy costs reflect the difficulti es of running a company while it is going 
through bankruptcy. Direct bankruptcy costs are relatively small compared to indirect costs be 
associated with bankruptcy related to managerial limitations, and efforts to correct the 
economic problems may be significant. 
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According to Gilson (1989), after filing for bankruptcy, managers suffer large personal costs 
and that more than half of the sampled managers are fired. Gilson and Yetsuypens (1994) 
fıncl that managers that survive after a bankruptcy filing receive signifıcantly lower salaries 
and bonuses; on average, managers receive only 35% of their previous gross income. 
According to a study of Branch, Altman (1984) found that the total direct and indirect costs of 
bankruptcy amount to about 15% of pre-distress fırın value for industrial firms and around 7% 
for retailers. More recently, Franks and Torous (1994) concluded that the average incremental 
cost ofa bankruptcy exceeds that of an inforrnal workout by at least 4.5%. 
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Extension - payment defeITed 
· [ Firm continues _____. 
Out of court Composition - creditors agree to take less 
procedures _. 
Firm ceases to exist - Common law assigment - assignee liquidates assets 
and distributes proceeds on a pro - data basis 
[ 
Identity continued as a subsidiary 
Merge into 
+------+-- Another fırın _____. 
Absorbed into other operations 
Forma! legal _____. 
proceedings 
Firm continues - Chapter 11 reorganization - More forma! , court supervised 
composition or modification 
of claims 
Firm ceases to exist_____. 
Statutory assigment - Assignee liquidates assets under 
forma! legal procedures 
Liquidation under Chapter 7 - More forma! bankcruptcy 
court supervised 
liquidation 
Source: Managerial Finance, 9th edition, Dryden Press, J. Fred Weston and Thomas E. Copeland, 1992, P 1147 
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2.2 REORGANIZATION AND THE REORGANIZATION PROCESS 
2.2. 1 Rcorganization 
Rcorganization is one of the two deci sions that can be taken by a fırm on the verge of 
bankruptcy, and it is a process pıior to liquidation which is the ultimate option. 
A fırm should enter the reorganization process if its operating economic value is greater than 
its liquidation value. The goal of reorganization is to ensure the continuation of the firm 's 
activities by altering the capital structure of the fi.mı. Business managers in real life mostly 
tend to enter the reorganization process before liquidating. 
Reorganization can take place voluntaril y by the firm or by demand from the creditors, with 
or without legal procedures. The way to carry on the reorganization process is to be decided 
by the situation of the fınn and its relationships wi th the creditors (George W . Gallinger). 
The fo llowing points are worth paying attention to in this process (Weston & Copeland) : 
• The fırm , by not making payments at due dates, and because its liabilities have exceeded 
its assets, has gone bankrupt. Thus, some modifıcations should be made in the amount or 
structure of the fırm 's liabilities. Such modifıcations can be decreasing fıxed payments or 
changing short term debt into long term debt. 
• There is a necessity to invest new capital for improvement and working capital. 
• The reasons that create the current hardship that might have originated :from the 
management and activities should be identifıed and eliminated. 
A study conducted in the USA on 197 state companies that were on the edge of bankruptcy 
has searched for recovery from fınancial troubles and points out that the best option is 
reorganization. The study could not prove the necessity of liquidation. it is argued that the 
businesses will lose more value asa result of liquidation (Edith Shwalb Hotchkiss) . 
Initiation and application of reorganization process can be examined in fi ve steps. These steps 
are; applying to court for the initiation of the reorganization process, the meeting between the 
cred itor and the debtor, preparation of the reorgani zation plan, approval of the reorganization 
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plan and finall y the meeting of the costs that appear during the process regardless of the 
approval of the plan . 
C learly, the rnost important step in this process is the preparation of the reorganization plan. 
A reorgani zation plan actually is a cornpilation, in other words, it is a reduction of demands. 
A plan has to meet two criteria: 
• The plan has to be correct and just; shrinkage has to be applied equally to all departments. 
• The plan should yield the best results; future activities of the firrn should have good 
chances of being successful and profitable. 
These two conditions can be narned as standard of correctness, and standard of application, 
respectively (Weston & Copeland, s. 837). 
Standard of Correctness: In the foundation of correctness, there lies the lawfulness of the 
ıights and the implication of the advantages by agreements . The creditors who have small 
clairns, suppl y add itional cash for reorganization and stretch the terrn of their credits. In order 
to accornplish this aspect of correctness, the below process should take place. 
• A forecast of future sal es should be rnade. 
• The activi ties should be analyzed in order to forecast future revenues and cash flows. 
• The varying amount of capital should be deterrnined so that it can be applied to future 
revenues. 
• In order to calculate the present value of varying amount of capital, the amount should be 
applied to the forecasted cash flow. 
• In order to guarantee the safety of the reorganızıng fırın , the creditor persons or 
organizations should be identifıed. 
Standard of Application: The primary condition of suitability is that the fixed costs that 
appear after reorganization must be met by the current cash flow. Usually, the amount of 
fixed payments the business has to make can be supplied either by increasing operational cash 
fl ows or decreasing payrnents, or both. These activities are summarized below. 
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• The term of debt is usuall y stretched out. The interest should be decreased if possible 
and so ıne debt should be exchanged with stocks. 
• lfthe registered products have expired or are out of stock, they should be renewed. 
• Before the fırın restarts its activities the factory and equipment should be modernized. 
The activities that shall be done ın the reorganization process are explained below ın 
detail. 
Extending the Term of Debt or Debt Consolidation 
A company can fundamentally have a strong financial structure but at the same time be in a 
situation where it temporaril y can not pay its debt for various reasons. in such a situation 
claims of bankruptcy or liquidation from creditors will not be a beneficial solution. Because 
throughout thi s period, legal difficulties, unnecessary losses of time and money and most 
impoıiantly the losses resulting from the sale of goods at lesser value than they are worth are 
undesired situati ons. To allow the company to pay its debt by extending the term of the 
credits is also beneficial for the creditors. 
If the company has more than one creditor. In these situations, the majority of the creditors 
should be in favor of the process. If not, the term of the debt can not be extended. The 
company and major creditors must reach an agreement and either figure out a payment plan 
that fıts the interests of both sides or make up a committee that will take mutual decisi ons. 
The term extension measure can be diversified in vanous ways. Consolidation of debt, 
(tuming short term debt into long term debt) , borrowing with better terms in order to pay off 
existing debt and creating new payment plans are examples to the diversifıcations. 
Debt Composition 
üne of the measures that can be taken in the reorganization process is debt composition. For 
the creditor, giving up their claims for a partial repayment can be benefıcial. Because, if the 
creditor would like to continue with legal action forcing bankruptcy and liquidation, in the 
end might have to settl e with a lower amount then before, since thi s process has its own costs 
and liquidated goods lose cash value. Thus, the best option for both the creditor and the debtor 
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ıs comıng to an agreement. Financial esteem is established and the debtor benefits by 
avoiding bankruptcy. For instance, with an agreement, 25% of the debt can be paid upfront 
and 60% of it can be paid in 6 installments, totaling in the 85% of the debt. 
This situation is explained in tlıe Tax Regulation (VUK) under article number 324 "Giving up 
a portion of claims in agreement". Since for the creditor, the uncollected claim has no value, 
the creditor can write it off as a loss and can be deducted from the taxes. On the other hand 
this uncollected amount is a profit for the debtor. If the claims are not amortized in three years 
with losses, they are counted as profit in the fourth year. Thus, the taxation of the difference is 
postponed and the company is given a chance to improve its financial standing. 
The Overtaking of the Management by the Creditors Committee 
If the company is not managed efficiently and effectively by tlıe existing management 
(Lawrence D. Schall and Charles W. Haley, 1980), the creditors can accept to financially aid 
the company on the condition of taking over the management of the company. According to 
the reached agreement, the management of the company can be left to a committee consisting 
of the representatives of the creditors. The committee stays in control until the financial 
situation of the company gets better, and although they might fail to solve some fundamental 
problems, and liquidation remains the final option, they take all the necessary measures to 
delay it and stay in business. 
Concordat 
Concordat is a different application of debt composition or term extension measures. it is in 
many ways similar to giving up claims by agreements. 
Concordat is an application, prepared by the law makers in order to save or improve the 
situations of coınpanies or debtors in financial troubles resulting from various reasons despite 
all their good will. With this application, the troubled business is protected from creditor take-
o ver. 
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According to this arrangement, the debtor reaches an agreement with the majority of the 
creditors to pay a portion of the debt; the creditors give up the remaining portion . The 
important aspect of this arrangement is that not only the creditors who sign the agreement, but 
also the creditors who decline the tenns of the agreement are bonded by it. 
If a comparison is. made between bankruptcy and concordat, it is seen that both are actually 
types of collective liquidation but they differ in their purposes. The purpose of bankruptcy is 
to liquidate the assets of the debtor and protect the interests of the creditor. On the other hand, 
the purpose of concordat is to save the debtor from financial trouble, and on the contrary to 
bankruptcy, the debtor is stili managing the business. 
According to the articles 285 and 305 of Claims and Bankruptcy Law, the debtor can ask for 
concordat by applying to legal organs. In Turkey, the following conditions should be met in 
order for the concordat to be accepted and applied : 
• The debtor company should offer to pay a proportionate amount not less than 50% of 
total debt 
• The Claims Examination Authori ty should find the offer genuine and accept it 
• 2/3 of (both as number and as amount of debt) creditors has to accept the concordat 
offer. 
• Approval of the Court of Trade 
With concordat, the debtor company can be given an additional peri od of time to pay its debt, 
the debt can be spread into a new payment plan or it can be decided that no interest will be 
paid starting from the date of the concordat. 
2.2.2 Recapitalization 
The firm can try to change its capital structure by reaching an agreement with holders of its 
stock and bonds, giving them new ones instead of the old. This is called the reorganization of 
the capital structure, or recapitalization. 
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The reorganization of the capital structure can be examined under vaıious headings such as 
measures including the common stocks, bonds and other measures. 
Shareholders' Contribution Ratio 
The indebted company can offer its creditors or the major creditor to gıve Shareholders' 
Contribution Ratio or stocks if the firm has an incorporate status. This increases the firm's 
equity capital and decreases debt. 
Giving Shareholders' Contribution Ratio or firm's stocks can be done in different ways. 
Increasing the capital of the firm will create some capital to be given to the creditors to erase 
some debt. In this case the debt will be erased and the capital of the firm will increase. Other 
than this, the owners or partners of the finn can give their shares to the creditors to 
compensate for the debt. In this case the nominal capital of the finn does not change, but the 
debt decreases. To apply this measure, the creditors must be hopeful about the future of the 
firm and believe that they will get their receivables this way. 
Arrangements Regarding Common Stocks 
The first measure that can be taken for thi s issue is related to prefeıTed stocks. This type of 
stock provides some privileges to its holders in dividend payrnents, using subscription 
privileges, having a say in the managing of the firm, and board membership candidacies. The 
business, by replacing these types of stocks with common stocks can save itself from future 
burdens. 
lf the company is a corporation, it can lower the nominal values of the stocks according to 
Turkish Trade Law article 399; it can even price them lower than the base price. After this, 
the difference between the new price and the old price is added to the capital reserve account. 
Another application is that; the company offers bonds to common stock holders instead of the 
comrnon stocks. Here, the goal is to increase the income of the fırın per share. For example 
the shares of the Fuqua lndustries group fell 10% in 1973 when the capital market generally 
lost value. The Fuqua board of directors gave its share holders the option to exchange the 
circulating 2 million comrnon stocks worth 15$ each with 25 year second degree bonds · 
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having an interest rate of 9,5%. Thus, the number of shares fell down to 7,424,236 from 
9,424,236. The debt of the fırın increased by $30 million and the interest payments on the 
debt increased by $2.85 rnillion. On the other hand, the profıts per stock increased to $2.20 
frorn $1.88. The table below gives the data on the change in eaming per shares. 
Table 2.3 Change in Earning per Share 
Before Af ter 
Profıts before Interest and Taxes $45,000,000 $45,000,000 
Interest 9,490,000 12,340,000 
Profits before Taxes after Interest 35,510,000 32,660,000 
Taxes (%50) 17,755,000 16,330,000 
Profits after Taxes 17,755,000 16,330,000 
Number of Stocks (Shares) 9,424,236 7,424,236 
Earning per Share $1,88 $2,20 
Another arrangement regarding stocks is to divide them. A stock is divided into two, three, or 
more stocks and ali are given to the stockholder. Total capital of the fınn does not change but 
the capital is now divided into more stocks. The goal here is to decrease the market value of 
each stock so they are bought by more people. This might result in an increase in the price of 
the shares. 
Arrangements Regarding Bonds 
Here are the major arrangements that can be applied: 
The business can offer the bondholders to exchange bonds with stocks. The goal is to 
decrease long term debt of the company and increase its capital. TTK article 430 applies to 
this arrangement. 
Another application is to change the fıxed rate bonds into participating bonds. Now the 
business owner pays the bond holders only when the cornpany is making profits. As apart of 
this application, with the holders' permission, the interests on bonds can be lowered, and the 
business owner minimizes the costs in this issue. 
27 
Other Mcasures 
in addit ion to ali the measures mentioned above, the companies have other options to prevent 
financial troubles or to improve their financial situation. These are briefly mentioned below: 
Finding new partners to the fırn1 
Reevaluat ing assets and using the increase in value to minimize losses 
Selling or leasi ng fıxed assets 
To transfoım debt into equity via creditor banks 
Mergers 
Selling coll ecti ve properties 
Liquidation 
If ali the reorganization efforts to recover the fırm 's fınancial situation or prevent financial 
troubl es fail, and no hope is left for the future of the company, the most suitable way is 
liguidati on. 
Under normal circumstances, the reorganization process starts with the creditor applying to 
the court. If the process has not been started with the court or has been deni ed by it, or the 
application has been approved but the reorganization plan is not, the business should 
liguidate. 
The deci sion is taken in special courts, under the authori ty to judge with a forma! procedure. 
With this decision a company can be legally shut down and the creditors' claims can be fully 
met. 
Law of Trade points to separate liquidations of companies. Articles 441 - 450 of this Law has 
arranged for the finalization and liquidation of incorporate partnerships. The people working 
on liquidation are assigned by the Bankruptcy Administration in accordance with the 
Bankruptcy Law. Liquidation staffs try to meet the debts of the company by selling the assets. 
After the full payment of the debts, the remaining portion of the money is divided among the 
partners in respect of the capital they have paid and the shares they used to hold. After the 
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iiquidation has ended, the liquidation staff demands the trade ri ghts of the company to b 
revoked and the company ceases to ex ist. 
2.3 BANKRUPTCY PREDICTION STUDIES 
The first studies of predicting bankruptcy were made by Fitzpatrick in l 930's. At the 
beginning of the research period of failure prediction there were no advanced statistical 
methods or computers available for Fitzpatrick. So he was comparing the values of financial 
ratios in failed and nonfail ed firms with each other and he found that they were poorer for 
failed firms. 
Later in the 1960's, the researches of predicting bankruptcy ha ve begun to evolve. in 1967 
the pioneering study of Beaver presented the discriminant analysis and in 1968 Altman 
expanded this analysis to multivariate analysis. Until 1980's di scriminant analysis was the 
dominant method in failure prediction. 
Altman developed the Z-score model in the !ate 60's. The five variable Z-score model using 
multiple discriminant analysis showed very strong predictive power (above 90%). After 
Altman, a number of studies corroborated this result and multiple discriminant analysis 
thereby became the dominant approach in this field . Since most of studies, including Altman, 
used relatively small firms in their samples, generalization of research results were hard to 
accept. Altman, Haldeman and Narayanan thereby developed the ZETA model which can be 
applied to larger firms, not limited to specific industries. 
According to Altman, Beaver found that a number of indicators could discriminate between 
matched samples of failed and nonfailed firms for as long as five years prior to failure. He 
questioned the use of multivariate analysis, although a discussant recommended attempting 
this procedure. A study by Deakin (1972) utilized the same 14 variables that Beaver 
analyzed, but he applied them within a seri es of multivariate discriminant models. 
The studies made implies a defin ite potential of ratios as predictors of bankruptcy. The ratios 
measuring profitability, liquidity, and solvency prevailed as the most significant indicators. 
According to Altman the order of their importance is not clear since almost every study cited 
a different ratio as being the most effective indication of impending problems. 
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Most researchers have estimated single-period classifıcation models with multiple-peıiod 
bankruptcy data. The researches of predicting bankruptcies have been conducted for many 
years and large numbers of studies has been published since the pioneering work of Beaver 
(1966, 1968) and Altman (1968) . 
2.3.1 Statistical Prediction Tools 
We will emphasize some initial statistical tools below which can be used in prediction studies. 
Discriminant analysis has been heavily used in prediction studies since 1960's until early 
l 980 ' s. Then logit analysis has entered into the scene; these two methods are similar in logic 
except normality condition in discriminant analysis. Furthermore, neural networks which 
were first used in biological studies and were extended later to other fields of study including 
finance, and fuzzy logic technique will be explained shortly. In this sense, we just apply 
discriminant analysis and logit analysis in our study; the neural networks and fuzzy logic will 
be summarized for additional information fo r future studies. 
Discrirninant Analysis 
Discriminant analysis tries to derive the linear combination of two or more independent 
variables that will discriminate best between apriori defined groups (Günel Alptekin, 2003) , 
which in our case are failing and 11011-failing companies. The discriminant analysis derives the 
linear combinations from an equation that takes the following form: 
where 
Z = discriminant score 
wi (i= l, 2, ... ,n) = discriminant weights 
x; (i= 1, 2, ... ,n ) = independent variables, the financial ratios 
Thus, each fınn receives a single composite discriminant score which is then compared to a 
cut-off value, which determines to which group the company belongs to . 
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Discriminant analysis does very well provided that the variables in every group fo llow a 
multi vari ate normal di stribution and the covariance matıices for every group are equal. 
However, empirical experiments have shown that especially failing fırms violate the 
normality condition. in addition, the equal group variances condition is also violated. 
Moreover, multicollinearity among independent variables is often a senous problem, 
especially when stepwise procedures are employed (Hair et al., 1995). However, empirical 
studies have proved that the problems connected with normality assumptions were not 
weaken ing its classification capability, but its prediction ability (Altman, 2000). 
The two most frequently used methods in deriving the discriminant models have been the 
simu ftaneous (direct ) method and the stepwise method. The former is based on model 
constructi on by e.g. theoretical grounds, so that the model is ex ante defined and then used in 
discriminant analysis. When the stepwise method is applied, the procedure selects a subset of 
variab les to produce a good discrimination model using forward selection, backward 
elimination, or stepwise selection (Barbo Back and oth. 1996). 
The stepwise method is the one most frequently used. It works like the forward method, 
except, with stepwise, an already entered variable can be removed from the equation. Both 
methods begin by entering into the model the variable that has the strongest positive or 
negative correlation with the dependent variable; and at each subsequent step, both add the 
variab le with the strongest partial correlation. With stepwise, at each step, variables are tested 
for removal (SPSS, 1998). 
Logit analysis 
Logistic regression analysis has also been used to investigate the relationship between binary 
or ordinal response probability and explanatory variables. The method fits linear logistic 
regression model for binary or ordinal response data by the method of maximum likelihood. 
Among the first users of logit analysis in the context of fınancial distress was Ohlson (1980). 
Like di scriminant analysis, this technique weights the independent variables and assigns a Z 
score in a form of failure probability to each company in a sample. The advantage of this 
method is that it does not assume multivariate normality and equal covariance matrices as 
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discriminant analysis does. Logit analysis incorporates non-linear effects, and uses the 
logistical cumulative function in predicting a bankruptcy, i.e., 
Probability of failure 1 1 
Logistic analysis applies the same variable selection methods as discriminant analysis 
presented above. For model construction we selected, as in the case of discriminant analysis, 
the stepwise method that is a built in function in the SPSS-program. The procedure starts by 
estimating parameters for variables forced into the model , i.e. intercept and the first possible 
explanatory variables. Next, the procedure computes the adjusted chi-squared statistic for ali 
the variables not in the model and examines the largest of these statistics. If it is significant at 
the specified !eve!, in our study 0.05, the variable is entered into the model. Each selection 
step is followed by one or more elimination step, i.e. the variables already selected into the 
model do not necessarily stay. The stepwise selection process terrninates if no further variable 
can be added to the model , or if the variable just entered into the model is the only variable 
removed in the subsequent elimination (see SPSS, 1998). 
Fuzzy Logic 
Many decision-making and problem-solving tasks are too complex to be understood 
quantitatively, however, people succeed by using knowledge that is imprecise rather than 
precise. Fuzzy set theory, originally introduced by Lotfi Zadeh in the 1960's, resembles 
human reasoning in its use of approximate inforrnation and uncertainty to generate decisions. 
it was specifically designed to mathematically represent uncertainty and vagueness and 
provide formalized tools for dealing with the imprecision intrinsic to many problems. By 
contrast, traditional computing demands precision down to each bit. Since knowledge can be 
expressed in a more natura! way by using fuzzy sets, many engineering and decision problems 
can be greatly simplified. 
Fuzzy set theory implements classes or groupings of <lata with boundaries that are not sharply 
defined (i.e., bankrupt and nonbankrupt). Any methodology or theory implementing "crisp" 
definitions such as classical set theory, arithmetic, and programming, may be "fuzzified" by 
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gencra li zing the concept ofa crisp set to a fu zzy set with blurred boundaries. The benefıt of 
ex tending crisp theory and analysis methods to fuzzy techniques is the strength in solving 
rea l-world problems, which inevitably entail some degree of irnprecision and noise in the 
variables and parameters measured and processed for the application. Accordingly, linguistic 
variables are a critical aspect of sorne fuzzy logic applications, where general terms such a 
"large," "medium," and "small" are each used to capture a range of numerical values. While 
simil ar to conventional quantization, fuzzy logic allows these stratified sets to overlap ( e.g., a 
85 kilogram rnan may be classified in both the "large" and "medium" categories, with varying 
degrees of belonging or membership to each group ). Fuzzy set theory encompasses fuzzy 
logic, fuzzy arithmetic, fuzzy mathematical programming, fuzzy topology, fuzzy graph 
theory, and fuzzy data analysis, though the terrn fuzzy logic is often used to describe all of 
these. 
Fuzzy logic ernerged into the rnainstream of inforrnation technology in the !ate l 980's and 
carl y 1990's. Fuzzy logic is a departure from classical Boolean logic in that it irnplements sofi 
linguisti c variables on a continuous range of truth values which allows intennediate values to 
be defined between conventional binary. It can often be considered a superset of Boolean or 
"crisp logic" in the way fuzzy set theory is a superset of conventional set theory. Since fuzzy 
logic can handle approxirnate information in a systematic way, it is ideal for controlling 
nonlinear systems and for modeling cornplex systems where an inexact model exists or 
systems where ambiguity or vagueness is comrnon. A typical fuzzy system consists ofa rule 
base, membership functions, and an inference procedure. Today, fuzzy logic is found in a 
variety of control applications including chemical process control, manufacturing, and in such 
consumer products as washing machines, video cameras, and automobiles. 
An examle ofa fuzzy rule (Spanos Michael and oth.): 
IF { input si tuation} THEN { conclusion} 
IF {a2= l , a7=3, as=2} THEN {Firm-Status=Bankrupt} with 0,985 
aı= gross profıt / total assets 
a7= (long-term debt + current liabilities) / total assets 
a8= net woıih / (net worth + long-tenn debt) 
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Neural networks 
An (artifıcial) neural network consists ofa large number of-processing elements, neurons, and 
connections between them. It implements some fiınction f that maps a set of given input 
values x to some output values y: y = j(x). A neural network tries to find the best possible 
approxirnation of the function f This approximation is coded in the neurons of the network 
using weights that are associated with each neuron. 
A forma! neııron is the basic element of any neural network. A neuron is a simple processing 
element that as inputs takes an n-dimensional vector [xl, ... , xn]T, extended with a constant 
cornponent xü = 1 . The neuron forms the weighted sum 
wT x = wü + Sl ::::; i ::::; n wi xi, where x = (1, xl, ... , xn]T and where w = [wü, ... , wn]T is the 
weight vector which is stored in the neuron. In the simplest case the output ofa neuron is the 
sign of this expression, y = sgn(wT x). Such a neuron can classify n-dimensional vectors into 
two different classes when the weights are determined so that y = 1 for class 1 vectors and y = 
-1 for class 2 vectors. 
The weights of a neural network are learned using an iterative procedure during which 
examples of correct input-output associations are shown to the network and the weights get 
modified so that the network starts to mimic this desirable input-output behaviour. Leaming 
in a neural network then means finding an appropriate set of weights. This ability to leam 
from examples and based on this learning the ability to generalise to new situations is the 
most attractive feature of the neural network paradigm. For a more thorough description of 
neural networks we refer to Hecht-Nielsen (1991), and Hertz et al. (1991). 
The variables for the input vectors can be chosen by an exhaustive search from the available 
variables, but this becomes very time consuming when the choice is to be done among several 
variables. Another method to choose the variables for the networks is to use a genetic 
algorithm. 
A genetic algorithm simulates Darwinian evolution. it rnaintains a population of 
chromosomes, where a chromosome is a candidate-solution to the problem we want to solve. 
Chromosomes are often called strings in a genetic algorithm context. A string in its tum, 
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consists ofa number of genes, which may takc some number of values, called alleles. The 
genetic algorithm tenns for genes ancl alleles are .features and values. Associated with each 
string ·is a .fitness valııe, which cletennines how 'good' a string is. The fitness value is 
detern1inecl by a jitness function, which we can think of as some measure of profit or 
gooclness that we want to maximize. Basically, there are three operators that Jead to good 
results in a genetic algorithm, namely reprocluction, crossover, and mutation. 
Reproduction: This is a process in which strings are copied onto the next generation. Strings 
with a higher fıtness value have more chance of making it to the next generation. Different 
schemes can be used to determine which strings survive into the next generation. A frequently 
used method is roulette wheel selection, where a roulette wheel is divided in a number of 
slots, one for each string. The slots are sized according to the fitness of the strings. Hence, 
when we spin the wheel, the best strings are the most likely to be selected. Another well 
known method is ranking. Here, the strings are sorted by their fıtness value, and each string is 
assigned an offspring count that is cletermined solely by its rank. 
Crossover: A part of one string is combined with a part of another string. This way, we hope 
to combine the good parts of one string with the good parts of another string, yielding an even 
better string after the operation. This operation takes two strings, the parents, and produces 
two new ones, the offspring. Many kinds of crossover can be thought of. 
Mutation : A randomly selected gene in a string takes a new value. The aim of this 
operator is to introduce new genetic material in the population, or at least prevent the loss 
of it. U neler mutation, a gene can get a value that did not occur in the population before, 
or that has been lost due to reproduction. 
While .the fuzzy logic and neural network methods show some promise and indeed applied to 
many credit analysis studies by researchers, there is one important weakness of these two 
fuzzy logic and artifıcial neural network approach. This deals with the accuracy and the 
quality of the decisi ons derived "experts". 
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Bankruptcy Prediction nıodels 
The study of Beaver (1966) is considered the pioneering work on bankruptcy prediction 
model s. According to Beaver, fora suffıciently long sequence of periods there is always some 
probability fora clustering of negative cash flows so that the net assets eventually takes on a 
negative value. The fınn is viewed as a "reservoir of liquid assets, which is supplied by 
inflows and drained by outflows. The solvency of the fırm can be defıned in terms of the 
probability that the reservoir will be exhausted, at which point the fırm will be unable to pay 
its obligations as they mature". By this framework Beaver state four propositions: 
• The larger the reservoir, the smaller the probability of failure. 
• The larger the net liquid-asset flow from operations, the smaller the probability of failure 
• The larger the amount of debt held , the greater the probability of failure, 
• The larger the fund expenditures for operations, the greater the probability of failure. 
Beaver identifı ed 30 ratios that were expected to capture relevant aspects. By a univariate 
discriminant analysis, these ratios were applied on 79 pairs of bankrupt/nonbankrupt fırms . 
The best discriminators were "working capital funds flow/total assets" and "net income/total 
assets" which correctly identifı ed 90% and 88% of the cases. 
In 1968 Altman conducted a similar study applying multivariate discriminant analysis using 
the 7 ratios; return on assets, stability of earnings, debt service, cumulative profıtability, 
liquidity, capitalization and size. Applied on 33 pairs of bankrupt/non-bankrupt fırms the 
model correctly identifıed 90% of the cases one year prior to failure. 
ln 1980 Ohlson was the fırs t to apply the logit analysis on the problem of bankruptcy 
prediction. By using 105 bankrupt and 2,058 non-bankrupt fırms he was also the fırst to apply 
a representative sample. He states that predictive power appears to be less than reported in 
previous studies. 
Recent years, much attention is given to the choice of methodology. Methods like Fuzzy 
logic, neural networks, and genetic programming are commonly applied on the bankruptcy 
prediction problem. 
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Beaver defined failure as the inability ofa firm to pay its financial obligations as they mature. 
His sampl e of finns "failed" during the years 1954 to 1964. He classified the failed fırms 
according to industry and asset size. He found that the 79 failed finns·represented 38 different 
industries and the average firm had approximately $6 million in assets (based upon the most 
recent balance sheet prior to failure). The asset size range was 0.6 million to $ 45 million. 
Beaver selected a sample of non-failed firms using a paired sample (by industry and asset 
size) method. The purpose of this technique was to control for factors that otherwise might 
mask the relationship between financial ratios and failure . He argued that these two factors 
should be controlled because across industries the same numerical value ofa ratio may imply 
a different probability of failure and, given identical ratios, the smaller of two firms may have 
a higher probability of failure. This methodology has been replicated in several failure studies 
to date. 
üne of the shortcomings of paired sample, which Bea er was careful to point out, is that the 
controlled variables may be important predictors of fai lure yet remain undetected because 
their predictive power is masked by the paired sample technique. If a non-paired sample is 
employed, the predictive power of relevant variables can be determined. For example, Altman 
found earlier in the ZETA analysis that size was an important factor, yet many studies 
(including Altman ' s own original Z score model) are satisfıed by size. 
For each of the fıve years prior to failure, Beaver computed 30 ratios. The ratios were selected 
on the basis of three criteria: 
1) popularity in the literature, 
2) performance in previous studies, 
3) defini ti on of the ratio in terms ofa cashflow concept. 
On the basis of lowest percentage prediction error (in dichotomous classifıcation test) for each 
group over the five-year period, Beaver, selected the following six variables asbest: 
1) cash flow to total debt, 
2) net income to total assets, 
3) current plus long-term liabilities to total assets, 
4) working capital to total assets, 
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5) current ratio, 
6) no-credit interval. 
Beaver conducted three major empirical experirnents: 
1) comparisons of mean va! ues, 
2) dichotomous classifıcation tests, 
3) analysis of likelihood ratios. 
He referred to the compansons of mean values as a profile analysis to indicate that it 
described the general relationships between failed and non-failed firms. He found the 
anticipated differences in the mean values for each of the six ratios in ali fıve years before 
failure. In addition, the average failed fırın showed substantial deterioration as the year of 
failure approached. In contrast the performance of average nonfailed fırın was relatively 
constant with only small deviations from trend. 
Beaver's classifıcation test involved a dichotomous prediction or binomial response (i .e., 
failure or nonfailure). To make the predictions, Beaver arranged each of the 30 ratios (for both 
failed and nonfailed fırms) in ascending order. Next he visually inspected each pair of arrays 
to fınd the cutoff point that minimized the percentage of incorrect predictions. For example, 
using the profıtability ratio (i.e., net income per dollar of total assets) and a cutoff point of 
0.02, he found that, one year before failure, 88% of the fırms were classified correctly. Beaver 
used the percentage of observations misclassifıed as a crude index of a ratio's predictive 
ability. 
Beaver concluded that the cash flow/total debt ratio was the overall best predictor. However, 
his Type 1 error increased substantially as the number of years before failure increased. For 
example, the Type 1 error was 22% one year prior to failure and 47% four years prior to 
failure. in contrast, the Type II error was fairly low and stable, ranging between 3 and 8 %. 
According to Altman (1993), in most predictions of this type, Type I error are most costly 
than Type Il errors, and therefore a truly minimized misclassification rate should incorporate 
these differing cost. Beaver treated the costs of misclassification as being symmetrical and 
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employed an apriori probability of failure of .5. In other words, a loss function incorporating 
the product of the ratios ofa priori probabilities and cost of misclassifıcation is equal to one. 
Likelihood ratios are useful for examining the overlap, skewness, and normality of the ratio 
distributions. For example, one year before failure, the profitability di stıibutions of the failed 
and non failed finns showed relatively little overlap between the groups. Regarding skewness, 
the profitability di stributions of the failed firrns were skewed to the left in each of the years 
before failure and the skewness was in the opposite direction (i.e. , to the right) and much less 
pronounced. Beaver found rather pronounced skewness in most of the distributions analyzed, 
suggesting they were not norrnally di stributed. Because most multivariate techniques assume 
norrnality, Beaver concluded that multivariate failure prediction models are suspect if they 
use similar data (Altman, 1993). 
Beaver' s major finding was that financial ratios, or more generally, accounting data, have the 
abi lity to predict fa ilure fo r at least five years before failure. However, he felt that there were 
important qualifications regarding the use of ratio analysis for fai lure prediction. Fi rst, not all 
ra ti os predict with the same degree of accuracy. Second, ratios have greater success predicting 
nonfailure than fai lure. Third, for decision-making purposes, financial ratios should be 
complemented by frequency distributions and likelihood ratios. 
Edward I. Altman used Multiple Discriminant Analysis (MDA) in his studies. In 1968, he 
choosed 33 fırms which went bankrupt between 1946-1 965. Like Beaver, he compared these 
33 bankrupt fırms with 33 nonbankrupt fınns. 
MDA is a statistical technique used to classify an observation into one of several a priori 
groupings. It is used primarily to classify and/or make predictions in problems where the 
dependent variable appears in qualitative form, for example, male or female, bankrupt or 
nonbankrupt. Therefore, the first step is to establish explicit group classifications. The number 
of original groups can be two or more. Some analysts refer to discriminant analysis as 
"multiple" only when the number of groups exceeds two. 
Altman chose 22 fınancial ratios as variables and variables are classified into fıve standard 
ratio categories, including liquidity, profitability, leverage, solvency, and activity. The ratios 
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are chosen on the basis of their popularity in the literature and their potential relevancy to the 
stud y. 
From the original li st of 22 variables, fi ve are selected as doing the best overall job together in 
the prediction of corporate bankruptcy. 
ln order to ani ve ata final profile of variables, the fo llowing procedures are utilized: 
• observation of the statistical significance of various alternative functions, including 
determination of the rel ative contributions of each independent variable; 
• evaluation of intercorrelations among the relevant variables ; 
• observation of the predictive accuracy of the various profil es; and 
• judgment of the analyst. 
The final discriminant function is as fo llows: 
Z = 0.012Xı + 0.014X2 + 0.033X3 + 0.006Xı +0.999X5 
Where, 
X 1 = working capital/total assets, 
X2 = retained eamings/total assets, 
X3 = eamings before interest and taxes/total assets, 
Xı = market value equity/book value of total liabilities, 
X5 = sal es/total assets, and 
Z = overall index. 
The model above is called Altman's Z-Score Model , where Xs refers to independent variables 
and the coeffıcients are called discriminant coeffıcients. With this model, Altman predicted 
bankruptcy 1 year before with %95 success. AZ score greater than 2.99 places a firm in the 
non-bankrupt category while a Z score of below 1.81 places a fırın in the bankrupt category. 
The area between these two figures was labeled the 11 zone of ignorance11 or 11 gray area. 11 
Table 2.4 Classification Result 
PREDICTION 
Bankrupt Nonbankrupt 
iN REAL LiFE 1 Bankrupt 31 2 
1 Nonbankrupt 1 32 
Success=%95 
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in 1977, Altman, Haldeman and Narayanan constructed a second generation 
model with several enhancements to the original Z-Score approach. The purpose of thi s study 
was to construct, analyze and test a new bankruptcy classifıcation model which considers 
explicitly recent developments with respect to business failures. The new study also 
incorporated refınements in the utili zation of di scriminant stati stical techniques. Several 
reasons for building a new model , despite the availability of several fairly impressive "old" 
models, are presented below and the empirical results seem to substantiate the effort. The 
new model, which called ZETA, was effective in classifying bankrupt companies up to fıve 
years prior to failure on a sample of corporations consisting of manufacturers and retailers. 
There are at least fıve valid reasons why a revised Z-Score bankruptcy classifıcation model 
can improve and extend upon those statistical models which had been published in the 
literature in the prior decade. These include: 
• The change in the size, and perhaps the fınancial profile, of business failures. The 
average size of bankrupt fırms had increased dramatically with the consequent greater 
visibility and concern from fınancial institutions, regulatory agencies and the public at 
large. 
• A new model should be as current as possible with respect to the temporal nature of 
the data. 
• Past failure models concentrated either on the broad classifıcation of manufacturers or 
on specific industries. With the appropriate analytical adjustments, retailing 
companies, could be analyzed on an equal basis with manufacturers. 
• An important feature of this study is that the data and footnotes to financial statements 
have been analyzed to include the most recent changes in financial reporting 
standards and accepted accounting practices. 
• To test and assess several of the then recent advances and still controversial aspects of 
discriminant ana! ysis. 
Tn thi s model, 53 bankrupted fırms and 58 nonbankrupted fırms between 1969-1975 is used. 
The most important difference that seperates this model from Z-Score model is that the ZET A 
model covers 5 year peri od prior the bankruptcy. In ZET A model 27 variables were used. 
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the one-year prior classification accuracy of bankrupt fırms is quite similar for both models 
(96.2% for ZETA and 93.9% for Z-Score) but that the accuracy is consistently higher for the 
ZET A model in years 2-5 prior to the distress date. By the fıfth year, the ZETA model is stili 
about 70% accurate but the Z-Score's accuracy falls to 36%. 
Altman 's ZETA model gives better results than the Altman's Z-Score model which is known 
as the most important model. The table below compares the two models. 
Table 2.5 Comparison of Zeta Model and Altman's 1968 Model 
Zeta Model Altman's 1968 Model 
Years pnor to 
Banknıptcy (1) Banknıpt (2) Non-Banknıpt (3) Banknıpt ( 4) Non-Bankrupt (5) 
1 96,2 89,7 93 ,9 97 
2 84,9 93, 1 71 ,9 93 ,9 
3 74,5 91,4 48,3 n.a. 
4 68, 1 89,5 28,6 n.a. 
5 69,8 82,1 36 n.a. 
Altman, ( 1993), Classifıcation Results, Two Statements Prior to Banknıptcy 
The purpose of Blum's 1974 work was to develop a failing company model (FCM) to aid the 
antitrust division of the Justice Department in assessing the probability of business failure. 
The failing company doctrine (Intemational Shoe v. FTC, 280 U.S. 291 (1930) is one of the 
few acceptable defenses to a merger prosecution. According to the "doctrine," the defense 
applies when one of two merging companies is failing and the distress company has not 
received an offer to merge from a company with which a merger would be legal. üne of the 
diffıculties in applying the doctrine is determining the point at which a company is considered 
" failing." The legal jargon loosely defines failing asa "grave probability offailure." Blum's 
purpose was to quantify this probability by analyzing the financial and market data of failed 
fırms (Altman, 1993). 
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Blum's definition of failure was based upon the criteıia of the lntemational Shoe decision. 
According to this case, one of the following three events constitutes failure: 
1) inability to pay debts as they come due; 
2) entrance into bankruptcy proceeding; or 
3) an explicit agreement with creditors to reduce debts . 
His sample consisted of 115 firrns that failed from 1954 to 1968 with a minimum of + 1 
million in liabilities at the time of failure. Acquired firrns with less than $1 million in 
liabilities usually are not challenged as antitrust violations. The failed firrns were paired with 
115 nonfailed firrns on the basis of industry, size, and fiscal year. 
Contrasting most authors of discriminant analysis studies, Blum did not search through a large 
set of variables to arrive at his FCM. lnstead, he postulated, like Beaver (1966), a general 
framework for variable selection based upon the concept of a business firrn as a reservoir of 
fınancia l resources with the probability of failure expressed in terms of expected cash flows. 
Blum 's FCM was constructed with three common factors underlying the cash flow 
framework: liquidity, profitability, and variability. He selected 12 variables to measure these 
cash flow pararneters. 
According to Altman, interpreting Blum's empirical fındings is somewhat difficult because of 
the different number of results presented. For example, regarding the classification results for 
one year prior, six sets of results corresponding to the number of years used for calculating 
the variability elements (ranging from three to eight years) are presented. He hypothesized 
that the ranges with periods of four, five, and six years will be more reliable for predictive 
purposes. 
Blum's validation tests are constructed by splitting the samples in half, using one-half to 
compute a discriminant function and the other as a validation sample for classification 
purposes. The overall accuracy rates for the four-year, five year, and six year ranges are quite 
similar, on average, 94%, 80 %, and 70% for one, two, and three years prior, respectively. In 
addition, except for the first year prior, the Type l and Type Il errors have relatively stable 
and realistic values across the three ranges. 
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The reason ofDeakin's 1972 study was to propose an altemative business failure model to the 
model s developed by either Beaver or Altman. 
Deakin liked Beaver's empirical results for their predictive accuracy and Altman's 
multivariate approach. His plan was to capture the best of both of these studies by employing 
the 14 ratios Beaver used and to search for the linear combination of these ratios with greatest 
predictive accuracy. He analyzed 32 firms that failed between 1964 and 1970. Each failed 
fimı was matched with a nonfailed fırın on the hasis of industry classification, asset size, and 
year of the financial data. 
Deakin used the 14 ratios from Beaver's study. Deakin replicated Beaver's dichotomous 
classification tests. Deakin's classification results using the cash flow to total debt ratio is 
quite similar with Beaver's. On the other hand, for the first three years prior to failure, Beaver 
found that the ratio of net income to total assets had the same overall accuracy as the cash 
fl ow to total debt ratio. On the contrary, except for the third year prior when the ratio of total 
debt to total assets was the most accurate predictor (78%), Deakin' s results privileged the 
cash fl ow to total debt ratio . 
Deakin selected 32 failed firms were combined with a random sample of 32 non failed firms, 
drawn from Moody's Industrial Manual for the years 1962-1966. Given he potential 
interrelatedness of the data, it is somewhat surprising that the pooled variance- co variance 
matrices were non-singular and that Deakin was able to derive linear combinations for each 
14-variable set. The F-statistics indicated that the mean vectors were significantly different in 
each of the five years prior to failure. Deakin classified the original sample of 64 firms and a 
holdout sample consisting of 11 failed firms and 23 non failed firms selected at random from 
Moody's Industrial Manual. 
Deakin's total misclassification rates on the original sample for the first three years prior were 
all less than 5%. These descriptive classifications indicated that the two groups are quite 
distinct; that is, there is little group intersection. in the fourth and the fifth years prior, 
however, the groups were less distinct and the error rates, according to Deakin, ''probably 
were too high decisi on making purposes". The holdout results indicated the presence of some 
sample bias, as expected. The most interesting result was the substantial deterioration in the 
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eıTor rates for the fırst year prior, a result that Deakin contended "cannot be explained by the 
presence of any unusual events peculiar to the sample used. " (Deakin, 1972) 
Deakin concluded that di scriminant analysis can be used to predict business failures "as far as 
three years in advance with a fairly high accuracy." Given the relatively small size of 
samples, he suggested that further testing is required before a conclusive judgment about his 
model can be rendered. 
Libby's study was designed to detennine whether accounting ratios provide useful 
infonnation to loan officers trying to predict business failures. Using a subset of Deakin's 14 
variable set, commercial bank loan officers were asked to analyze the ratios and then to 
predict either " failure" or "nonfailure." Libby's sample consisted of 60 of the 64 firms from 
Deakin 's sample; 30 failed firms and 30 non-failed drawn at random were used. Next, the 14 
ratios, chosen at random, are computed for one of the three years prior to failure, to result in 
an equal number of firms for each of the three years before failure (1 O failed and non failed) . 
Using principal components analysis, Libby identifıed fıve independent sources of variation 
within the 14-variable set. The reduced set classifıcations, comparing favorably with the 
entire 14 variable set, correctly reclassified 51 of the 60 firms based upon the derivation 
sample and 43 of 60 using a " double, cross-validation" sample. The classifications using all 
14 variables were slightly better for the derivation sample but slightly worse for the holdout 
sample. Given these results and the greater manageability of the five-variable set for his test 
purposes, Libby used the reduced set for his experinıent. 
Forty-three commercial loan officers participated in Libby's experiment. Each loan officer 
was given 70 ratio data sets of fi.ve ratios each. To set the priori probabilities, they were told 
that one-half of the firms experienced failure within three years of the statement date. The 
loan officers were instructed to work independently and to complete the cases within one 
week. They were told that a correct prediction was worth one point and that an incorrect 
prediction cost one point (Altman, 1993). 
Libby found that the loan officers' predictive accuracy was superior to random assignment 
(i.e., fail- non fail) and concluded that the ratio information was utilized correctly by the loan 
officers. On the basis of other tests, Libby concluded that: 
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1) there was no s i gnifı cant difference between the mean predictive accuracy of the small 
and the large bank representati ves ; 
2) there were no signifıcant correlations between predictive accuracy and loan offıcer 
characteristics, such as age and experience; 
3) there were no differences in short-tenn , test-rates reliability between user subgroups; 
and 
4) there was a relatively uniform interpretation of the accounting data across bankers. 
Libby concluded that his reduced set of accounting ratios permits bankers with diverse 
backgrounds to make accurate predictions of business failures. While 1 fınd his experiment 
interesting and useful (indeed, several similar studies have subsequently been performed), I 
anı concerned about the fact that the loan officers told before hand that one-half of the fırms 
being analyzed failed. This type of information is, of course, not available to analysts. Indeed, 
Casey ( 1980) found that loan offıcers who were not informed about failure frequencies could 
only correctly predict 27% ofa sample of bankrupt fırms. Nonbankrupt accuracy was much 
better. 
Deakin extended his 1972 analysis to a 1977 study. The purpose of the extension was two 
fo ld: 
1) to provide an indication of the frequency and nature of misclassifıcation of non failing 
companies, and 
2) to compare auditors' opinions with the model's predictive ability. 
Deakin ' s fai led group consisted of 63 fınn s: the 32 companies from his 1972 study and 31 
firms from a 1974 study by Altman and Mc Gough, that failed in 1970 and 1971. The 
nonfailed group consisted of 80 fınns randomly selected from Moody's Industrial Manual and 
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matched only by year of data. Data two years prior to failure was employed, and for each of 
the 143 fınns , the fi ve ratio set derived by Libby is computed. 
Deakin's Linear and quadratic classification results using the Lachenbruch holdout technique 
were 94.4% and 83.9%, respectively. The type I and Type II errors were very different 
between the Jinear and quadratic equations; hence Deakin adopted the following fail-nonfail 
decision rule for his validation tests: 
1) classify as failing if both the linear and quadratic functions classify as failing; 
2) classify as nonfailing if both the linear and quadratic functions classify as nonfailing; 
3) investigate further if the functions produce conflicting results. 
Deakin contends that this eclectic rule tends to minimize the overall misclassifıcation rate, if 
the "investigate fuıiher" group is excluded. 
Deakin's validation test for the five-variable model was applied to 1980 firms on the 
Compustat 1800 file for fiscal year 1971. The linear and quadratic models agreed that 290 
fınns ( 16.29%) had characteristics that were more simi lar to those of the failed group than 
those of the non fai led group. The corresponding figure for the nonfailed group was 13 71 
fırms (73.99%). 173 (9.72%) were assigned to the "investigate further" category. 
To determine the accuracy of these predictions, Deakin scrutinized the fınancial performances 
of the 290 fırms predicted to fail and 100 of the 1.3 17 firms predicted not to fail. However he 
did not to follow up on any of the firms in the "investigate further" group. This is 
unfortunate because such analysis might have been useful in assessing the predictability of 
linear versus quadratic discriminant analysis (Altman, 1993). 
Deakin' s follow up analysis was for the three-and-one half- year peri od from 1972 until June 
30, 1975. Interpreting his findings critically depends upon the definition of failure employed. 
Because Deakin's model was developed with failure defined as bankruptcy, liquidation, or 
reorganizing, this would appear to be the appropriate criterion for judging the predictive 
accuracy model. On this basis, only 18 (6,2) of the 290 predicted failures were accurately 
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classifıed . If the seven mergers that occurred were arranged under di stressed conditions 
(Deaki n does not indicate whether they were), the number of failures correctl y identified is 25 
(8.6). Regarding the fırm s predicted not to fail , non of the 100 sample fırms fai led . 
Using a weaker definiti on of distress to include dividend cuts or omissions as well, Deakin 's 
model correctly identified 224 finns (77.2%) as fa ilures. However based upon the sample of 
100 predicted nonfailure, 35 fınns that eventually had stressed (15 cut or omitted dividends 
while 20 had major disposal of assets) were not identified as failures , a 35% error rate. 
As an altemative test of hi s model, Deakin analyzed 47 companies that went bankrupt from 
1972 to 197 4. The purpose of the test was to as ses the model' s accuracy wi th respect to a 
holdout sample of "hard-core" failures. Two years prior to failure the five-variable model 
correctly identified 39 of the failures, misclassified one firm , and identifıed seven companies 
as in need of further investigation. 
Edmister' s (1972) purpose was to develop and test the number of methods of analyzing 
fınancial ratios to predict the fai lure of small business. A small business was defined as one 
with a loan from the Small Business Administration (SBA). The firms employed were 
grouped into loss borrowers designated as fai lures , and nonloss borrowers were considered to 
be nonfailures . Under the stipulation that three consecutive annual financial statements be 
available from the period prior to the date when the loan was granted, the sample included 42 
loss borrowers; when only one statement was required, the number increased to 562 firms 
with a like number of nonloss borrowers. 
Edmister analyzed 19 financial ratios, including most of those found to be important in 
previous failure prediction studies. His methodological framework focused upon testing four 
hypothesis: 
1) a ratio' s level as a predictor of small business failure 
2) the three-year trend of ratio asa predictor of small business failure; 
3) the three-year average ratio asa predictor ofa small business failure; and 
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4) the combination of the industry rel ative trend and the industry !eve! for each ratio as a 
predictor of small business failure. 
Edmister employed a zero-one registration technique. The rel ationship between discriminant 
and regression of coefficients is a proportional one in the two-group case. Edmister chose to 
use zero-one regression because he belived that the regression computer programs were 
somewhat better developed. He was intent upon limiting multicollinearity in his regression 
equation. Accordingly, he employed an arbitrary stepwise procedure in which a variable was 
not perrnitted to enter the regression equation if its simple correlation coefficient with an 
included variable was greater than O, 31. Altman pointed out a major shortcoming with this 
approach saying that important explanatory power may be excluded from the regression 
equation because of the arbitrary correlation coefficient cutoff point. 
Rather than letting the independent variables enter in their raw ratio form, he transformed 
each ratio into qualitative, zero-one variables based upon arbi trary cutoff points. For example, 
if the rat io of annual funds flow (defined as net profit before taxes plus depreciation) to 
current liabilities was less than 0.05, the ratio was assigned a value of one; otherwise it was 
assigned a value of zero. Such a transfonnation, however, reduces inforrnation, ın our 
opinion, and should be avoided . Edmister's rationale for the transformations was: 
1) to prevent extreme values from unduly affecting estimated parameters, and 
2) to permit level and trend variables to be combined into a single dichotomous variable. 
Edmister developed a seven-variable, zero-one linear regression equation: 
Z= 0,951-0,532Xı- 0,293X2- 0,482X3+0,277X4-0,452X5- 0,3 52X6-0,924X7 
(4,24) (2,82) (4,51) (2,61) (2,60) (1,68) (7 ,11) 
with R2 = 0,74, F=14,02, and N= 84. (Figures in parentheses are t-stati stics.) 
The variabl es are: 
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Z, the zero-one dependent variable. lt equals one for nonfailure (non-loss borrower) and zero 
failure (loss borrower). 
X 1, the ratio of annual funds flow to current liabilities. lt equals one if the ratio is less than 
0,05 , zero otherwise. 
X 2, the ratio of equity to sales. it equals one if the ratio is less than .07, zero otherwise 
X3, the ratio of net working capital to sal es divided by the corresponding RMA average ratios. 
It equals one if the ratio is less than - 0,02, zero otherwise 
:xı, the ratio of current liabilities to equity divided by the corresponding RMA average ratio. 
lt equals one if less than 0,48, zero otherwise. 
X5, the ratio of inventory to sal es divided by the corresponding RMA industry ratio . 1 t equals 
one if the ratio has shown an upward trend, zero otherwise. 
X6, the quick ratio divided by the trend in RMA quick ratio. it equals one if trend ıs 
downward and level just prior to the loan and is less than 0,34, zero otherwise. 
X7 , the quick ratio divided by RMA quick ratio. it equals one if the ratio has shown an 
upward trend , zero otherwise. 
The classifıcation results all have an overall accuracy of at least 90%. For example, using Z 
2:0,530 to determine nonfailure and Z<0,530 for failure, all of the failed firms 86% of the 
nonfailed fırms were classifıed correctly foran overall accuracy rate of 93%. 
The actual Z-score cutoff point is a product of the minimized loss function, which depends 
upon the population priors, Type I and Type il errors, and costs of misclassification. 
Edmister argued that because many lenders do not know the cost of misclassifıcation, a 
practical alternative for setting up Z-score decision rules is a "black-gray-white" method. 
"Gray" refers to firms subject to classification error, the Z-score's zone of ignorance. White 
refers to the Edmister's method called for accepting the white, rejecting the black, and further 
investigating the gray. 
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Edmi ster concluded that the predictive power of ratio anal ys is depends upon both the choice 
of ana! ytica l method and the selection ratios . Two of the methods he fo und useful are: 
1) di viding a ratio by its respecti ve industry average, and 
2) class ifying ratios by quartiles. 
in addit ion, Edmister stated that no single ratio predicts as well as small group; independent 
predictors are superior to nonindependent predictors; and some ratios that are insignificant by 
themselves add irnportant information when combined with other variables. However, unlike 
Altman, Beaver and Blum, who found that one financial statement is sufficient for accurate 
classifıcati on, Edmister concluded that three consecutive statements are required for effective 
analysis of small businesses. 
The large number of small business fai lures and recent interest in assisting small business 
indicate a need for identifying the financia l characteristics of distressed small businesses. 
Although Edmister's c l assifıcation results are quite good, they may be due in part at least to 
his <l ata transformations (e.g. , converting ratios into zero-one variables). However since the 
fınancial ratios for small businesses usually are dispersed widely, it is difficult to obtain a 
meaningfu l data set without some sort of adjustment. To the best of our knowledge, this 
model is not being used by the SBA or any other Jending institution (Altman, 1993). 
l 
Wilcox's research focused upon application of the gambler's ruin model to business risk . The 
purpose of his 1971 article was to develop a theoretical model to explain Beaver' s result 
better and to generate hypotheses leading to potentially better predictors of failure. Wilcox 
was critical of Beaver, Altman, and others because he claimed that the studies lacked a 
conceptual framework. Consequently, scarce bankruptcy information was statistically ''used 
up" by searching procedures . His plan was to develop a useful generalization or model first 
and then to test it. 
Wilcox adapted the classic gambler's ruin problem to measuring business ri sk and focused 
upon net liquidation value (NL V) and the factors that cause it to fluctuate. NL V is simply a 
dollar level determined by liquidity inflow and outflow rates. For a given period, Wilcox 
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defined the inflow rate as net income minus dividends and the outflow rate as the increase in 
the book value of assets minus the increase in liquidati on value of those assets. Us ing the 
famili ar bathtub analogy, NLV is the water !eve! in a tub with both its spi got and drain open. 
When the inflow rate exceeds the outflow rate, NLV increases; when the opposite occurs, 
NLV decreases. Combining the inflow and outflow variables, Wilcox refeıı-ed to thi s net flow 
as the "adjusted cash flow ," the period-to-period change in NLV, excluding stock issues, 
accounting changes, and other noncontinuing processes. 
Altematively, Wilcox defined NLV as asset iiquidation value less total liabilities . For test 
purposes, Wilcox (1976) used the following weights to determine liquidation values: 
Cash and cash equivalents 





The plus sign on the weight for long-term assets indicates an adjustment for inflation using 
the GNP deflator for the past four years ( e.g. , in 1975 the adj ustment factor is 0,30 and the 
weight 0,75) . 
The main concern of the model was with predicting when NLV will be negative, which often 
portends bankruptcy. Assuming a "stable process," Wilcox postulated that the probability of 
NL V being reduced to zero (interpreted as bankruptcy or ultimate failure) is function of 
1) the current NL V or current weal th, 
2) the average adjusted cash flow, and 
3) the variability of the adjusted cash flow, measured by its variance, (i . To summarize, 
Other things being equal, the smaller the NL V, the smaller the adjusted cash flow , and the 
larger the variation of the adjusted cash flow , the greater the chance of failure (Pr). To 
determine how much NL V and average adjusted cash flow are needed for a given degree of 
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safety, Wilcox (1976) introduced a concept called the "size of bet" (S). He interprets S as the 
adjusted cash flow at risk each year or as the simplest probabilistic process underlying the 
NLV cash fl ows. 
In terms of the gambler's ruin model, NLV= NS (where N is the number of states away from 
fa ilure and S is the size of bet.) = µ 2+02. As an approximate, Wilcox measured S2 as the 
average of the squared annual changes in NLV. The firm was viewed, at time t, as being in 
state N with wealth of NL V=NS. In peri od t+ 1, the firm (the gambler) moves either to state 
N-1 with wealth of (NLV-S) or to state N+ l with wealth of (NLV+S). ln period t+2, the finn 
moves from its new initial state to a new state with a change in wealth of either + S or - S 
depending upon whether it "wins" or " loses " . If the probability of wining is denoted by P 
and the probability of losing by Q (with P+Q= l), the probability of failure (or ruin) is 
Pr (F) = (Q/P) n 
If PSQ then failure or ruin is inev itable. 
A finn 's average winnings per period, µ , are equal to S (P-Q). Defining µIS as X, the rat io 
QIP is equal to (1-X) / (1 +X). Thus, 
1-Xn ;:::; 1- 2XN 
1-X 
While Wilcox conceded that the gambler's ruin model is an extreme over simplification, he 
argued that the parameters X and N are fundamental indicators of relative financial risk, 
especially if they are based upon fi ve years of adjusted cash flows . 
Wilcox's (1973) definition of failure was chapter X or XI bankruptcy petition. A sample of 52 
firms that failed between 1955 and 1971 was selected. Each failed firm is matched with a 
nonfailed firm on the basis of: 
1) industry group (fi ve years prior) ; 
2) size (within 20% of total assets, fi ve years prior) ; and 
53 
3) availability of <lata for the same years as the failed fırın up to nine years priror. 
The data items collected were: 
1. Net incorne (including special or extraordinary) 
2. Cash dividends 
3. Stock issued (in merger acquisition) 
4. Cash plus marketable securities 
5. Current assets 
6. Total assets 
7. Total liabilities (including reserves) 
Using these data, NLV, µ, and ci were calculated for each fırın, with µ and 0 2 based upon five 
observations. Then, X (=µ/S) and N were calculated. 
Wi lcox 's 197 6 empirical tests updated his 1973 experiment. His original classifications 
(1973) were based upon a paired test of the fonnula [(1-X)/ (1 + X)] N, with a complicated set 
of tie-breaking rules when either X or N was negative for both firms. Wilcox's (1976) 
updated results were based upon a linear gambler's ruin score defined by lOX+N, which 
indicated a firm ' s di stance from the best diagonal !ine in X N space. 
Wilcox contended that his gambler's ruın approach cornpared "very favorably" with 
Beaver' s and Altman's models, especially since (1) his model did not represent the result of 
statistical searching; (2) his model was tested over a long time period, during which inflation 
had altered typical fınancial ratios; and (3) his model was derived frorn a conceptual 
framework with implications for the managerial process. 
Within the context of the gambler's ruın model, Wilcox focused upon three means for 
reducing the risk of ruin: 
1) increase NLV directly, 
2) increase µ, and/or 
3) reduce S. 
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NL V can be increased directl y via on - time changes such as mergers, acquisitions, and stock 
issues. lncreasing the average adjusted cash tl ow requires increasirıg the inflow rate and/or 
reduci ng the outflow rate. Signifıcant changes in cash fl ow usually cannot be made overnight, 
although di sinvestment of unprofıtable ventures is an exception. Some of the important 
factors in determining cash flow are effective capital budgeting, controlled growth, careful 
profıt pl anning and analysis, and effective overall planning. The size of bet S is governed by 
the vaıiability of liquidity fl ows, which is influenced by such factors as dividend policy, 
eamings and investment stability, and the covaıiation between investments and profıts . 
Wilcox concluded that most bankruptcies can be avoided. However, such prevention requires 
more than the superfici al attempts to reduce risk that have characteıized most bankruptcies 
over the past three decades (Altman, 1993). 
According to Altman, although Wilcox ' s earlier works specified a functional fo rm of ultimate 
nıin , he found the probability of fai lure was not empirical meaningful since over half of hi s 
sample 's data violated the theory ' s assumptions and the results were disappointing. Wilcox 
( l 976) abandoned the functional form structure and built a prediction model based upon the 
vaıiabl es that hi s earli er model suggested. The classifıcation accuracy was impressive, but it 
is diffıcult to asses its reliability si nce a holdout sample was not used. In addition many firms 
had bankruptcy probabilities which were the extremes of di stıibution, that is, near zero or near 
100%, and the model did not appear to be sensitive to fırın performance away from the 
extremes. Also, no adjustments are made for recent accounting changes. 
Wilcox claims that his model is sufficientl y general to be applied across many industıies , 
including hospitals and other service fırms . The gambler's ruin model was being marketed by 
Advantage Financial Systems Inc. (AFS) , Cambıidge, Massachusetts, but is no longer in 
ex istence. 
Santomero and Vinso (1977) provided an additional application of the gambler 's ruin model 
using commercial bank data. No real tests of their model are provided although they do 
estimate the probability of ruin for each bank at a future point in time and search fo r the time 
when thi s probability will be at a maximum. Their results show bank median and individual 
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bank bankruptcy probabilities of an extremely low percentage, indicating that the banking 
system is quite safe and stable. These results seem to be unrealistically low. Vinso (1979) 
uses a version of the gambler's ruin model to estimate industrial default probabilities but 
presents no convincing tests of the model (Al tınan , 1993). 
Scott ( 1981) compared several of the leading empirical models discussed above, that is, 
Beaver (1967), Altman (1968), Deakin (1972), Wilcox (1971 , 1976), and Altman et. AL 
( 1977), in terms of their observed accuracies and of their coherence to Scott's own conceptual 
bankruptcy framework. Scott's model includes assumptions about firms with 
1) imperfect access and 
2) perfect access to extemal capital markets. 
He concluded that ''though the models are not based on explicit theory their success suggests 
the existence ofa strong underlying regularity". While he found it hard to determine which 
model discriminated best, due to different data and different procedures, he felt that the best 
multidimensional models outperformed the best single variable models; although not every 
rnultidimensional model behaved in this way. Scott said that of the multidimensional models, 
the Zeta model is perhaps most convincing. It has high discriminatory power, is reasonably 
parsimonious, and includes accounting and stock market data as well as earnings and debt 
variables. Further it is being used in practice by over thirty financial institutions. As a result, 
although it is unlikely to represent the perfect prediction model, it will be used as a 
benchmark for judging the plausibility of the theories (Altman, 1993). 
Other Recent Bankruptcy Prediction Studies 
Lubomir Lizal (2002), conducted a research in which he compared three models of 
bankruptcy in order to determine bankruptcy drivers in transition economies such as the 
Czech Republic. 
Briefly these models state that 
• Neoclassic or Classic: Bankruptcy is a good thing sınce it frees badly located 
resources . This is a "restructuring" case when the bankrupt has the wrong mixture of 
assets. 
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• Financial Model: The bankrupt has the right mixture of assets but the wrong financial 
structure. 
• Corporate Governance Model: The bankrupt has the right mature of assets and 
financial structure but is badly managed. Jn this case bankruptcy is an inefficient way 
of so lving problem. More efficient is to fire the management. In this research 
regression analysis were used and ROE and EPS played high role as indicators of 
bankruptcy. He couldn ' t find any significant indicators about any type of ownership 
and corporate govem ance. Therefore he stated that financi al indicators are sufficient to 
reveal the risk of fai lure. 
Jun Yang (2003), conducted a research in which effects of reduced form of macroeconomics 
factors on default risk are analyzed. He focused to latest factors which explain up to 90% of 
the variations in the default probability of high credit rating bonds. These two macroeconomic 
factors are inflation rate and real activity rates he used linear and nonlinear regression. 
Inflation was measured by CPI because he states that the CPI index is usually treated as a post 
- indicator of business cycles. High inflation rate usually indicates the final phase of the 
busines cycle. In addition, high inflation increases uncertainty of the economy, and this 
increases the default risk, industries selected are banking, consumer goods, energy, 
manufacture, services, telephone and transportation, Moody's credit ratings are used. 
Tibor Janosi, Robert Jarrow, and Yildiray Yildirim (2003), used a reduced fonn credit risk 
model to estimate default probabilities implicit in equity prices. The data they used for this 
investigation are equity prices from CRSP and debt prices from the University of Huston's 
fixed Income Database over the time period May 1991 - March 1997 and observations 
interval is one month. They choose fifteen (15) different firms and stratify the variables as to 
industry groupings = financial, food and beverages, petroleum, airlines, utilities, department 
stores, and technology. They applied time - series regression to support the feasibility of 
estimating default probabilities implicit in equity retums. They find , equity retums can be 
used to infer a firm 's default intensities. This is the feasibility result. Equity retums appear to 
contain a bubble component, as proxied by the finns P/E ratio. Due to this imprecision in 
modeling equity risk premia, the point estimates of the default intensities confound with the 
equity risk premium. 
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Babro Back, Teij a Laitinen, Kaisa Sere, and Michiel van Wezel ( 1996), applied three 
alternative techniques that can be used to empiıically select predictors for failure prediction 
purposes fo r Finland. These techniques are di scriminant analysis, logit analysis and genetic 
algorithrns, they airned to uncover if these techniques have s i gnifıcant differences in failure 
prediction. They cornprise financial staternents of 37 randornly selected failed and their non -
failed finns between year 1986 - 1989. They found that ; genetic algorithrn based models 
perfonn better than the two other methods in one year prior to failure. Two years prior to 
fai lure the discriminant analysis has the fewest error, three year prior to failure the genetic 
algo rithn1 is the best classifier again. Their study showed that in ali prediction models, 
liquidity seems to be the most important factor in failure prediction in Finland. 
PB ~ Probability of Bankruptcy 
BSM ~ Market - based Measure (Black and Scholes - Merton) 
Stephen A. Hillegeist, Donald P. Cram, Elizabeth K. Keating, and Kyle G. Lundstedt (2002), 
thought accounting - based models such as Altman ' s Z - score and Ohlson ' s O - score don't 
reflect ali information for probability of bankruptcy. The most important source of 
information, which is excluded from accounting based models is stock market. To compare 
the accounting based rnodels and BSM - PB which includes stock market <lata, they used a 
discrete hazard model that incorporates 65.960 firms - year observations and 516 
bankruptcies during 1975 - 1997 period. They find that BSM - PB provides relatively more 
information than either of the scores additionally they find that two market variables that are 
unrelated to option - pricing theories, excess retums and relative size, also provide 
incremental information to BSM - PB. The importance of excess retums that stock price 
trends provide additional information beyond the stock's volatility and the significance of 
relative finn size is consistent with large firms have some inherent advantages over small 
firms, which serve to increase their probability of survival. 
"BSM - PB : Accounting information provides no incremental information to BSM - PB 
when the market is semi - strong form efficient." 
.H. Hui, C.F. Lo and M.X. Huang (2002), developed three-factor structural model for 
stimat ing probability of default (PD). The model incorporates stochastic asset value of 
orporate, li ability and risk- free interest rate with time - independent model parameter. They 
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applied stochastic differential equations and they see that their model is able to estimate PO 
for corporations with observed leverage ratios and therefore be app li ed to estimation of PO 
under the IRB ( Internal rating - based) approach proposed in the New Basel Capital Accord . 
Suzan Hol , Sjur Westgaard and Nico van der Wijst (2002), conducted a research that is aimed 
to contıibute to a theory of default that is based on capital structure theory by demonstrating 
its feasibility in a simple setting. They applied Logit Analysis to their model and concluded 
that capital structure theory can predict bankruptcy of default. On the other hand their result 
revealed that capital structure model shows no straightforward relationship between default 
probability on leverage and cash flow characteristics. On the contrary conventional wisdom 
generally assumes that such a straightforward relationship exists. In addition the models have 
limited explanatory. 
Emel Kahya and Panayitois Theodossiou ( 1996), developed a financial distress model using 
the statistical methodology of time - series Cumul ative Sums (CUSUM). Their sample 
contains 117 healthy finns, 72 failed firms. They state that Linear Discriminant Analysis 
(LDA), Logit, Probit, proportional hazard and other similar stati stical models cannot 
distinguish time - seri es behavior of financial variables. Therefore they cannot distinguish 
between transitory and non - transitory changes in firm's financial variable. For this reason, 
they develop a financial distress model using CUSUM that accounts for time- series behavior 
of financial variables. Their result shows that the model is robust over time and outperforms 
other models based on LDA and Logit. Best stationary CUSUM Model produced by the 
search produced includes four explanatory variables. These are the change in the Jogarithm of 
deflated total assets, the change in the ratio of inventory to sales, the change in the ratio of 
fixed assets to total assets, and the change in the ratio of operating income to sal es. 
Sam Ramsey Hakim and David Shimko (1995) developed a logit regression model usıng 
random sample of 147 public companies with outstanding bonds rated below BBB-by S&P. 
24 of the companies in the sample had defaulted their bonds. Hakim and Shimko's logit 
regression model based on standard deviation of long-term debts, average increase in 
investments, market value, average book value, and cash flow margin. They see the default 
likelihood is higher for firms with large variation in debt, a low cash flow margin , and a 
declining market value. Investment activity does not attached to default. 
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Harlan D. Platt and Marjoric B. Platt (2002) developed an early wamıng system model 
anticipating fınancial distress for automotive industry to monitor their suppliers. They built a 
logit model based on 50 random fırm composed of distressed fınns and different healthy 
fınns. Their logit regression analysis produced a model contained six factors: EBITDA (EBIT 
+ Depreciation and Amortization) to sales, current assets to current liabilities, net fıxed assets 
to total assets, long-term debt to equity, notes payable to total assets, a one-year Cash Flow 
Growth Rate. The first two factors and the !ast factor were negatively related to firm's 
fınancial distress probability and the other three factors were positively related to the firm's 
fınancial distress probability. This model correctly classifıed healthy firms and 92 % of 
fınancially distressed fırms. 
Kurt M. Fanning and Kenneth O. Cogger (1994) developed a model to examine the efficiency 
of Generali zed Adaptive Neural Network Algorithm (GANNA) processor compare to 
Artifıcial Neural Network (ANN), Logistic Regression (Logit), Lambda, and Wilcox. They 
argued that stochastic statistical methods excludes variables are not thought to be important; 
therefore, appropriate discriminant function can not be discovered; in addition, functional 
fo rm of di scriminant function must be chosen by investi gator. Due to these disadvantages 
they applause GANNA. Their results showed that GANNA and ANN were superior than 
others logi t, lambda, and Wilcox in predicting bankruptcy, but the difference is not so 
s ignifı cant, the accuracy rates were as foll ows 95%, 95%, 96%, 93 %, 92% . They strictly 
emphasize the application of GANNA is less time consuming. 
Cindy Yoshiko Shirita (1998) developed her prediction model for Japan, facing financial 
difficulties and bankruptcies in Japan after burst of bubble economy in 1990, pursue her to 
develop a prediction model for bankruptcy. She used Multivariate Discriminant Analysis for 
686 bankrupt and 300 non-bankrupt firms, and rejected to use quadratic and non-parametric 
models. She aimed to construct a model using certain ratios must be universal and 
independent of industry and company size. Her discriminant function based on four financial 
ratios; retained eamings to total assets, ( current peri od liabilities and shareholder's equity to 
previous period liabilities and shareholder's equity)-1 , interest and discount expense to (short 
term borrowings + long term borrowings + corporate bond +convertible bond + note 
receivable discounted), note payable + account payable to sales. Through the model showed 
86, 14% accuracy classifying bankrupt firms for Japan. 
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Table 2.6 Empirical Studies of Corporate Default: Year Published and Sample Count 
Year Defaults Non-Defaults 
Fitzpatrick 32 19 19 
Beaver 67 79 79 
Altın an 68 33 33 
Lev 71 37 37 
Wi lcox 71 52 52 
Deakin 72 32 32 
Edmister 72 42 42 
Blum 74 115 115 
Taffler 74 23 45 
Libby 75 30 30 
Diamond 76 75 75 
Altman, Haldeman and Narayanan 77 53 58 
Marais 79 38 53 
Dambolena and Khoury 80 23 23 
Ohslon 80 105 2000 
Taffler 82,83 46 46 
El Hennawy and Morris 83 22 22 
Moyer 84 35 35 
Taffler 84 22 22 
Zmijewski 84 40 800 
Zavgren 85 45 45 
Casey and Bartczak 85 60 230 
Peel and Peel 88 35 44 
Bamiv and Raveh 89 58 142 
Boothe and Hutchninson 89 33 33 
Gupta, Rao, and Bagchi 90 60 60 
Kease and McGuiness 90 43 43 
Kease, McGuiness, and Short 90 40 40 
Shumway 96 300 1822 
Moody's RiskCalc for Public Companies 00 1406 13041 
Moody's RiskCalc for Private Companies 00 1621 23089 
Source: RiskCalc for Private Companies, Moody 's Default Model, May 2000. 
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2.4 iM PORTANCE OF DEFAULT PREDICTION 
Assessing the fınancial strength of companies has traditionally been the domain of intemal 
ancl ex temal parties; such as, company managers, investors, creditors, auditors, governrnent 
regul ators, and other stakeholders. 
Jmportance on Management 
A modem corporation is a team effort involving a number of players, such as managers, 
employees, shareholders, and bondholders. For a long time economists used to assume 
without question that ali these players acted for the common good, but in the !ast 30 years 
they have had a !ot more to say about the possible conflicts of interest and how companies 
attempt to overcome such conflicts. These ideas are known collectively as agency theory. 
Consider, for example, the relationship between the shareholders and the managers. The 
shareholders (the principals) want managers (their agents) to maximize firm value. in the 
United States the ownership of major corporations is widely dispersed and no single 
shareholder can check on the managers or reprimand those who are slacking. So, to encourage 
managers to pull their weight, firm seek to tie the managers' compensation to the value that 
they have added. For those managers who persistently neglect shareholders' interest, there is 
the threat that their firm will be taken over and they will be fired. 
ln some other countries corporations are more likely to be owned by a few major shareholders 
and therefore there is less distance between ownership and control. For example, the families, 
companies, and banks holding large stakes in many companies can review top management as 
insiders (Brealey & Myers, 2003). 
The role of the managers in the corporation is shortly maximizing shareholders' wealth. On 
this path, managers should review company's position among its competitors iiı the sector, 
compare company's actual situation with past perfornıance ete. If company is on the way, i.e. 
if there is no danger on the door, nıanagement can follow growth or stability strategies . 
If the recent performance is worse than earlier, the beli tolls for something bad. Acquisition or 
takeover by another finn occurs. Takeovers generally occur because changing technology or 
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market conditions require a major restructuring of corporate assets. In some cases, which is 
essential for our topic, takeovers occur because incumbent managers are incompetent. When 
the internal process for change in large corporations are too slow, costly and clumsy to bring 
about the required restructuring or management change in an effıcient way, the capital 
markets are doing so through the operation of the market for corporate control (Michael C. 
J ensen, 1987). ln this sense, the market for corporate control is best viewed as a major 
component of the managerial la bor market in which different management teams compete for 
the rights to manage corporate resources (lensen and Ruback, 1983). 
Importance on Shareholders 
Prediction studies may be used by the shareholders in choosing between the opportunities 
open to them, divestment of the company, merge or takeover other companies. If the results 
are not satisfactory, then shareholders can choose the option to seli out the company at a price 
over real value. Because, company stili has a bargaining power to be sold over real value. If 
shareholders wait for the hope of curing (in reality, there is nothing to be taken consideration 
to acquire past success) the company, they may face substantially low market values. 
Moreover, defıning weak companies to takeover is much cheaper and easier through 
prediction studies. 
Also, default or bankruptcy prediction considered by the holding companies. Since, failure of 
a member company would ruin the reputation of the group and it will affect investrnent 
decisions and credit decisions; therefore, holding cornpanies can monitor what is going on 
through estirnation tools and of course can takeover other distressed firms that would be 
beneficial for them. This doesn't mean that all acquired cornpanies would be operated; some 
takeovers are done for expanding the market share. 
Government 
In most of the countries, govemments are forrned by the leading political party which is 
elected from a set of political parties according to the party programs announced. Most of the 
prornises are rnacro economics in nature for the reason maximizing wealth of nation. 
Therefore, distress predictions are taken into consideration by the govemments as well. Think 
63 
of the recent crises (November 2000 and February 2001) that occurred in Turkey, these crises 
were banking based. 
Turkey started to live with a financial crisis since 22 November 2000. ln these days over night 
interbank rates increased approximately threefold to l 10,8% and reached up to peak of 210%. 
There are two essential aspects that should be underlined carefully; first , interbank rates had 
been increasing since 13 November 2000 compared to previous months. For example, 
approximate over night rate were 81,45% at 15 November. Second, the increase of volatility 
in interest rates through 2000. Finally the banking crisis occurred (Ercan Uygur, 200 1 ) . 
Banking cnsıs, can be summarized as the run of people to the banks to withdraw their 
deposits according to distrust one or several banks. Banking crisis are derived from market, 
liquidity, credit risks and cognition (Hermosillo, 1999). Shortly, in the banking crisis not only 
banks ' subjective circumstances (insufficient capital, poor liquidity level, poor qualified 
actives, inconsistent profit level, incompetent management) , but also macro economic 
indicators couldn't be denied (Ufuk Başoğlu , 2001 ). 
Here, as it is seen in the rates, the signals for the crisis were given through out the year. 
Turkey, however, couldn't escape from this situation. We give the banking crises as example 
to emphasize the importance of their impact on the whole economy. Therefore, govemments 
use prediction tools to over estimate the occurrences in the future and then take the counter 
actions. Not only for banks, govemrnents do these estimations, but also for other main 
industries vital for whole economy as well. Think of a defense industry, no matter what 
condition it is in, govemment protect this industry. A main supplier for the real sector is also 
need to be controlled by the govemment in the same manner. 
Vendor and Company 
Modem corporations use just-in-time methodologies to reach minimum production cost and 
zero defect. JIT methodologies provide a basis for managing inventory and stock in order to 
minimize waste, as does the effective development and use of quality management standards 
(ISO 9000). Vendor relationships are therefore critical to the effective management of on-line 
quality. 
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J iT rneans providing the right part, at the right time, in the right place. It rneans being able to 
forecas t material requirements and organizing vendor shipments to ensure tirnely and 
effective supply. So it means lower inventory and in some cases no inventory at ali. Feedback 
from operations is required in such time as the vendor can supply the part as it is needed. This 
feedback is sustained through computer connections between vendor and the company (Paul 
Jarnes, 1996). 
Quality doyen Deming stated "buy materials only if the supplier has a quality process. End 
the practice of awarding business on the basis of price tag alone" here we see; Deming 
strongly mentioned companies should build Jong-terın relationship with suppliers. But 
suppliers would only accept this if they saw through practice and experience that policies 
wouldn't change as the purchasing manager is replaced (RAO and oth. , 1996). 
Think of such a vendor and a company relationship, they work together and enhance quality. 
They trust each other therefore they just do business between themselves; it is obvious that a 
problem arising in one can affect the other as well. Thus , supplier and the company should 
make di stress prediction for contro lling each other to be far from the danger. A financial 
problem in supplier would affect it business decisions and its product quality and production 
quantity. Less quality and less quantity would harın company's production and its sales 
resulting in losses and losing reputation in the mind of the customers. On the contrary, the 
problem in the company could harın the vendor as well , a financial distress in the company 
would be reflected in the payments to the vendor, so vendor would be fall in distress caused 
by the company. 
To avoid such occurrences, vendor and company should monitor each other through these 
prediction tools. And if the circumstances are against themselves; they should find a new 
supplier ora company to supply. 
Creditors 
Creditor is a person or company who makes loan to the debtor company, or to whom the 
oney is owed (Halil Seyidoğlu , 2001 ). Default risk is considered in every kind of credit 
agreernents by the creditors in order to protect thernselves from the distress that they would 
encounter due to insufficient payrnents or even no payments of the debtors. That is why; 
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credit management is so important credit organizations, companıes, banks, other financial 
i nsti tutions. 
Credit management involves five main steps; such as defining the length of the payrnent 
peri od, defining the form of the contract, assessing each customer's creditworthiness, defining 
sensible credit Jimits and !ast step is to collect. 
Assessi ng creditworthiness of the borrower is the vital step in credit management. There are a 
variety of sources of infonnation about the customer; creditor's own experience with the 
customer, the experience of the other creditors, the assessment of a credit agency, a check 
with the customer's bank, the market value of customer's securities, and an analysis of the 
customer's financial statements. Furthennore, creditors can handle statistical tools, such as 
multivariate discriminant analysis, logit, probit, or else, to define default risk of the customer. 
Through the stati stical prediction tools firm could avoid having type 1 and type II errors. Type 
l error is giving credit to a customer with high default risk as if customer has low default risk; 
type II error is hesi tating or not giving credit to a customer with low default risk as if 
customer has high risk. 
Type I error would cause bad debts that lead creditor to distress, even bankruptcy. Type II 
error causes an opportunity cost for the creditor. 
Investors 
Individual and institutional investors can utilize prediction methods and tools in their 
investment decisions . With the help of the prediction tools investors can identify the poor 
stock or stocks in their portfolios; and take actions to sell them before these stocks' value 
evaporate. in addition, investors can identify new valuable stock to get them into portfolio as 
well. Fund managers would appreciate the perfonnance of the funds that they operate. 
Default risk can show changes over time from company to company, and for the same 
company too. Credit rating companies rate companies according to their capability to sati sfy 
their credits. According to these agencies' credit rates, investors sale or buy. For example, 
Standard and Poor's (S&P) has assessed credit ratings of Chrysler, one of the world leading 
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automotive corporation through 1980 and 1991. The credit rate BB in 1980 was decreased to 
CCC in 1981 and 1982. Afterward credit rate was increased fırstly to B and then to BBB due 
to increased profıts of Chrysler. ln the year 1990 the company fell in distress and gained poor 
profıts , ancl the creclit rate was decreasecl again (Haim Levy, 1999). Individual and other 
investors follow credit ratings announced by the credit agencies, for their investment 
decisions. 
Accuracy of Early Warning Systems 
Accuracy of prediction models depends on certain fundamental factors; reliability of fınancial 
statements, knowledge and experience of the analyst, sectoral knowledge, anticipating 
economic trends during analysis period, and awareness of the management's policies. 
Accurate prediction models would be beneficial for businesses, but inaccuracy or a possible 
error in prediction can Jead to losses. For this reason prediction studies deserve seriousness 
from beginning to the end . 
As we know that, some of the companies are tenci to deceive authorities by cosmetic fınancial 
tables (Serkan Anı l , 1997), therefore, ana1yst should avoid selecting these kinds of fınancial 
statements in his/her study and work with audited fınancial statements only. 
Interpreting and analyzing financial statements requıre knowledge and expenence ın this 
fi eld. Experienced and acquainted analyst could see the missing and deceiving points in the 
statements, and can make better interpretations. 
Sectoral analysis comes after macro economic analysis in the establishment of early waming 
models; therefore, macroeconomic and sectoral information give clues about the extemal 
environment of the company or companies which are subject to the stucly. 
Of the companıes included in the analysis, past production, pnce, capital budgeting, and 
dividend payment policies are vulnerable sources of information for the health of the study. If 
possibl e attaining the subject companies' future policies are much better utilize the early 
r aming study. Comparison of past and current or future policies would Jight to the study in 
the right way. 
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CHAPTER 3 
EM Pi RiCAL STUDY 
3.1 The Sample 
The initial sample of financially distressed finns and bankrupt firms composed of 48 firms 
and 4 of them were bankrupt firms. As three out of 44 companies met our 2/3 criterion twice 
in different years, total number of cases included in the analysis increased to 51. 44 firms out 
of bankrupt finns were selected as financially distressed according to Bankruptcy Law article 
179, pursuant to Turkish Trade Law aıiicles 324 and 434. According to these articles 2/3 loss 
in total asset value could be defined as bankruptcy. These firms were selected from iSE 
(Istanbul Stock Exchange) in order to establish audited financial statements based study. 
Firms ' financial statements coted to iSE are periodically audited by independent auditors. The 
distressed companies included in the analysis are listed in Table 3.1. 
We have calculated 2/3 loss in asset value as: Previous Losses divided by [Previous Loses, 
plus Total Asset]. 
lnitial sample consist of two groups. First group consists of financial distressed fırms and the 
second group consists of nondistressed fırms; in order to compare and reveal a model of 
di stressed and nondistressed firms. 
We have selected distressed firms according to their !ast 3 months financial situation revealed 
from financial statements, stating 2/3 loss in asset value. The computation is ment~oned 
above. The problem aroused when choosing he companies for the second group. Because 
most of the early prediction studies done under the specification of paired sized companies; 
here, the set of the cases were same. For example, Altman (1967) selected 33 distresses and 
33 nondistressed companies; and other researchers did so. The paired cases had same time 
horizon, same sector (industry) and similar asset size. On the contrary, our source iSE has 
nearl y 190 companies in real sector other companies are finance and banking companies. 
These companies have different asset size; therefore, we have decided to select the second 
group members as industrial means. lt is obvious that, some of the distressed companies were 
in the same sector; therefore, their against industry means were same as well. 
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Moreover, according to rescue di stressed firm s, most of the banks and maJOr fınance 
coınpan i es have constituted a moratoriurn which is coordinated by Banking Regulation and 
Supervision Agency. Thi s moratoriurn airns to reconsolidate the depts. of the distressed firrns 
via guarantee of government authorization, which is also pronounced as Istanbul Approach. 
This approach is supported by World Bank ancl IMF in orcler to reso lve econornic crises. 
Some of the fımı s which are includecl our group 1, applied to reconsolidate their financial 
positions; these companies are I şıklar Packing, Kerevitaş Foocl , Makine Takım , Raks Electric, 
Raks Electronic, ÇBS Dye ancl Chemicals, ÇBS Print ancl lnk , Türnteks Textile, Boyasan 
Textile, Polylen Synthetic, Sifaş Synthetic, and Nergis Holding. This action proves that our 
sample selection process is valid and logical , cause the reason that force these companies to 
resolve fınancial distress through financial reconsolidation by the rnoratorium . 














Sezginler Food and Marketing: 
Retailing and Marketing 
Retailing and Marketing 
Retailing and Marketing 
Retailing and Marketing 
Retailing and Marketing 
Cotton & Wool 
TANSAS: 
Arat Textile: 
Bisaş Textile: Cotton & W ool 
Lüks Kadife Textile: Cotton & Wool 
Park Textile: Cotton & Wool 
SOKSA: Cotton & Wool 
Boyasan Textile: Cotton & Wool 
Polylen Synthetic: Cotton & Wool 
Sifaş Synthetic: Cotton & Wool 
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Parsan Machinery Parts: Automoti ve Parts 8 
Makina Takım: Metal Processing 8 
Tezzan : Metal Processing 8 
Bayrak! ı üye: Chemicals and Plastics 5 
ÇBS Dye and Chemical: Chemicals and Plastics 5 
ÇBS Print and Inks: Chemicals and Plastics 5 
Meges üye: Chemicals and Plastics 5 
Duran Offset and Press: Paper and Packing 8 
Iş ıklar Packing: Paper and Packing 8 
Viking Paper and Cellulose: Paper and Packing 8 
DOGUSAN Pipe: Construction Supplies 8 
Koniteks Texti le: Apparell 16 
APEKS: Food 21 
BIRLIK TUTUN: Food 21 
Kerevitas Food: Food 21 
Dardanel Onentas Food : Food 21 
Mudurnu Chicken: Food 21 
Gümüssuyu Carpet: Home Textile 3 
Tümteks Textile: Home Textile 3 
Aktas Electricity: Energy 6 
Cukurova Electricity: Energy 6 
Abana Elekromechanic: Electronic 8 
Emek Electric: Electronic 8 
Raks Electronic: Electronic 8 
Sun Electronic: Electronic 8 
TURKCELL: Electronic 8 
Kardemir Karabük Iron&Steel: Iron&Steel 2 
Metas Izmir Metallurgy: Iron&Steel 2 
Emsan Beş Yıldız: Durable Goods 6 
Emsan Paslanmaz: Durable Goods 6 
Raks Electricity Home Suppli es: Durable Goods 6 
70 
3.2 Variable Selection 
A.fter we defined initial groups and selected firrns subject to analysis, we have calculated 
fınancial ratios that we would use for our study from collected balance sheets and income 
statements. We have compiled 26 ratios used by Altman (1968), Deakin (1972), Mervin 
(1942), Beaver (1966), Altman-Haldeman-and Narayanan (1977), El Hennavy and Morris 
(1983), Fitzpatrick (1932), Ramser-Foster (1931), Winakor-Smith (1935), and Blum (1974) in 
their studies best indicators; which we consider potentially helpful for our study. These ratios 
are listed in Table 3.2 below: 
Table 3.2 Variables in the Study 
Vl Liqudity Ratio cash/current liabilities 
V2 Liqudity Ratio cash/net sales 
V3 Liqudity Ratio cash/total assets 
V4 Liqudity Ratio current assets/ current liabilities 
V5 Activity Ratio current assets I net sales 
V6 Liqudity Ratio current assets/total assets 
V7 Leverage Ratio current liabilities/equity 
V8 Solvency Ratio equity/fixed assets 
V9 Profitability Ratio equity/net sales 
vıo Activity Ratio inventory/net sales 
vıı Leverage Ratio long terrn debt/equity 
V12 Leverage Ratio total debt/equity 
V13 Activity Ratio net income/total assets 
V14 Liqudity Ratio net quick assets/inventory 
V15 Activity Ratio net sales/total assets 
V16 Liqudity Ratio quick assets/current liabilities 
V17 Activity Ratio quick assets/net sales 
V18 Liqudity Ratio quick assets/total assets 
V19 Activity Ratio working capital/net sales 
V20 Liqudity Ratio working capital/equity 
V21 Liqudity Ratio working capital/total assets 
V22 Profitability Ratio ebit/total assets 
V23 Leverage Ratio ebit/total interest payments 
V24 Leverage Ratio total debt/total assets 
V25 Leverage Ratio retained eamings/total assets 
V26 Profitability Ratio retum on equity 
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We can classify these ratios in five category; Liquidity, Profitability, Leverage, Solvency, and 
Activity. These ratios were chosen on the hasis of their popularity in the literature and their 
potential relevancy to the study. 
We analyze two year period prior to financial distress and our criteria is 2/3 loss in asset 
value. For each case we had 8 periods on 3 months bases; cause we have studied on 3 months 
based financial statements. 
3.3 APPLICATION AND RESULTS 
in this research we applied discriminant analysis, logit analysis and factor analysis. 
3.3.1 Discriminant Analysis 
We have used SPSS 11 statistical program to run discriminant analysis. We have mentioned 
discriminant analysis in above in this chapter. in our analysis the set of variables would 
subject to be used in discriminant function was chosen by using stepwise selection. Variables 
were chosen on, enter or leave the model using the significance level of F-test from an 
analysis of variance, where the selected variables act as covariates due to under consideration 
of dependent variable (1 - O: 1 stands for nondistressed firms and O stands for distressed 
firms). in our analysis we have selected the significance level 0,05 for adding or retaining 
variables in the model. 
All the 26 ratios for every fırın and sector averages were put into discriminant analysis in 
SPPS; through stepwise selection, we defined the variables for eight periods. The variables 
that were selected by the discriminant analysis models are shown in Table 3.3 below: 
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['able 3.3 Variables Selected for Discriminant Analysis 
3 Months Prior 
To Failure 
V2, Vl6, Vl8, 
V23 
15 Months 
Prior To Failure 
V2, V3 , V4 
6 Months Prior 
To Failure 
Vl6, V21 , V22, 
V24 
18 Months Prior 
To Failure 
V3 , Vl6, Vl8 
9 Months Prior 
To Failure 
Vl, V3, V6, 
Vl4, Vl6, V22, 
V23 
21 Months Prior 
To Failure 
V4, V6, V8 
12 Months Prior To 
Failure 
Vl, V2, V4, Vl5, 
V22 
24 Months Prior To 
Failure 
Vl, V4, V8 
f ables 3.4 through 3.11 show how successfully discriminant analysis classified fınancially 
iistressed (Group 1) and nondistressed (Group 2) companies. 






P a· d G M b hi re ıcte roup em ers p 
Group 1 Group 2 Total 
Count Group 1 41 5 46 
Group 2 3 24 27 
O/o Group 1 89 11 100 
O/o Group 2 11 89 100 
Count Group 1 40 6 46 
Group 2 4 23 27 
O/o Group 1 87 13 100 
O/o Group 2 15 85 100 
Cross validation is done only for those cases in the analysis. 
In cross validation, each case is classified by the functions 
derived from all cases other than that case. 
89,0% of original grouped cases correctly classified. 
86,3% of cross-validated grouped cases correctly classified. 
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Table 3.5 Classifıcation Results for 6 months prior to failure (MDA) 
Ori ginal 




P d . d G M b h. re ıcte roup em ers ıp 
Croup J Croup 2 Total 
Count Group 1 39 5 44 
Group 2 1 35 36 
O/o Croup 1 89 11 100 
O/o Group 2 3 97 100 
Count Group 1 38 6 44 
Group 2 2 34 36 
O/o Group 1 86 14 100 
O/o Group 2 6 94 100 
Cross validation is done only for those cases in the analysis. 
In cross validation, each case is classified by the functions 
derived from all cases other than that case. 
92,5% of original grouped cases correctly classified. 
90,0% of cross-validated grouped cases correctly classified. 






P d . t d G M b h. re ıc e roup em ers ıp 
Group 1 Group 2 Total 
Count Group 1 42 3 45 
Group 2 1 29 30 
O/o Group 1 93 7 100 
O/o Group 2 3 97 100 
Count Group 1 41 4 45 
Group 2 2 28 30 
O/o Group 1 91 9 100 
O/o Group 2 7 93 100 
Cross validation is done only for those cases in the analysis. 
in cross validation, each case is classified by the functions 
derived from all cases other than that case. 
94,7% of original grouped cases correctly classified. 
92,0% of cross-validated grouped cases correctly classified. 
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P d. d G M b h. re ıcte roup em ers ıp 
Croup J Croup 2 Total 
Count Croup 1 44 5 49 
Croup 2 6 30 36 
O/o Croup 1 90 10 100 
O/o Croup 2 17 83 100 
Count Group 1 42 7 49 
Croup 2 7 29 36 
O/o Croup 1 86 14 100 
O/o Croup 2 19 81 100 
Cross validation is done only for those cases in the analysis. 
In cross validation, each case is classified by the functions 
derived from ali cases other than that case. 
87, 1 % of original grouped cases correctly classified. 
83,5% of cross-validated grouped cases correctly classified. 






P d. d G M b h. re ıcte roup em ers ıp 
Croup 1 Croup 2 Total 
Count Group 1 45 4 49 
Group 2 4 31 35 
O/o Group 1 92 8 100 
O/o Group 2 11 89 100 
Count Group 1 44 5 49 
Group 2 6 29 35 
O/o Group 1 90 10 100 
O/o Group 2 17 83 100 
Cross validation is done only for those cases in the analysis. 
In cross validation, each case is classified by the functions 
derived from ali cases other than that case. 
90,5% of original grouped cases correctly classified. 
86,9% of cross-validated grouped cases correctly classified. 
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Predicted Group Membership 
Group J Group 2 Total 
Count Group 1 47 4 51 
Group 2 2 35 37 
O/o Group 1 92 8 100 
O/o Group 2 5 95 100 
Count Group 1 47 4 51 
Group 2 9 28 37 
O/o Group 1 92 8 100 
O/o Group 2 24 76 100 
Cross validation is done only for those cases in the analysis. 
In cross validation, each case is classified by the functions 
derived from all cases other than that case. 
93 ,2% of original grouped cases con-ectl y classified. 
85,2% of cross-validated grouped cases con-ectly classified. 






P d. d G M b h . re ı cte roup em ers ıp 
Group 1 Group 2 Total 
Count Group 1 47 4 51 
Group 2 2 35 37 
O/o Group 1 92 8 100 
O/o Group 2 5 95 100 
Count Group 1 47 4 51 
Group 2 3 34 37 
O/o Group 1 92 8 100 
O/o Group 2 8 92 100 
Cross validation is done only for those cases in the analysis . 
in cross validation, each case is classified by the functions 
derived from all cases other than that case. 
93 ,2% of original grouped cases con-ectly classified. 
92,0% of cross-validated grouped cases con-ectly classified. 
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P d . t d G M b h. re ı c e roup em ers ıp 
Group l Group 1 Total 
Count Group 1 45 6 51 
Group 1 2 35 37 
% Group 1 88 12 100 
% Group 1 5 95 100 
Count Group 1 45 6 51 
Group 1 6 31 37 
% Group 1 88 12 100 
% Group 1 16 84 100 
Cross validation is done only for those cases in the analysis. 
In cross validation, each case is classifi ed by the functions 
deri ved from all cases other than that case. 
90,9% of original grouped cases correctly classified. 
86,4% of cross-validated grouped cases correctl y classified. 
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3.3.2 Logit Analysis 
For the logit analysis we have used the same cases and variables in the discriminant analysis. 
We used binary logistics from SPPS 11, and we again used stepwise (forward) selection and 
the same significance Jevel 0,05 for adding or retaining variables as in discriminant analysis 
we have done . The models were selected by the logit analysis for eight period presented 
below: 
Table 3.12 Variables Selected for Logit Analysis 
3 Months Prior 
To Failure 
V2, V4, Vl6, 
V21 , V22, V23, 
V24 
15 Months 
Prior To Failure 
V2, V9, Vll , 
V 13, V24 
6 Months Prior 
To Failure 
Vl8, V22, V24 
18 Months Prior 
To Failure 
V2, V3, Vll , 
V13 , V24 
9 Months Prior 
To Failure 
V 16, V22, V24 
21 Months Prior 
To Failure 
V4, V16, V24 
12 Months Prior To 
Failure 
Vl, V3 
24 Months Prior To 
Failure 
V3, V6, V8, Vl 1, 
V22, V23 
Tables 3.13 through 3.20 show how successfully logit analysis classified financially 
distressed (Group 1) and nondistressed (Group 2) companies. 
Table 3.13 Classification Table for 3 months prior to failure 
Grou 
45 1 97,83 
1 26 96,30 
Overall Percentage 97,26 
Table 3.14 Classifıcation Table for 6 months prior to failure 
41 2 95,35 
2 27 93,10 
Overall Percentage 94,44 
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Tablc 3.15 Classification Table for 9 months prior to failure 
Predicted group membership 
Group 1 Group 2 O/o 
Group 1 44 1 97,78 
Group 2 2 28 93,33 
Overall Percentage 96,00 




Overall Percentage 87,18 




Overall Percentage 96,15 










Table 3.19 Classification Table for 21 months prior to failure 
Predictecl group ın eınbership 
Group 1 Group 2 O/o 
Group 1 47 3 94,00 
Group 2 2 28 93,33 
Overall Percentage 93,75 
Table 3.20 Classification Table for 24 months prior to failure 
Predicted 
Grou 1 
50 o 100,00 
1 28 96,55 
Overall Percentage 98,73 
3.3.3 Analyzing the Models 
In analyzing the variables that were included in two models we pay attention to the number of 
variables included. For instance, variables 5, 7, 10, 12, 17, 19, 20, 25, and 29 never been 
inclucled any of two separate eight models. On the other hand variables 9, 11 , and 13 weren't 
used in discriminant models; on the contrary, these variables used in logit models. Whereas, 
variables 12, 14, and 15 weren't used in logit models; on the contrary, these variables used in 
discriminant models. 
Numbers of variables used in discriminant and logit models are nearly same. Totally 14 
variables used in discriminant models, and 15 variables used in logit models. 
As it is seen in the Tables 3.3 - 3.12 logit uses few variables for the periods in the first year; 3, 
6, 9, and 12 months prior to failure models . Whereas, discriminant uses few variables for the 
periods in the second year; 15, 18, 21, and 24 months prior to failure models . 
We observed that, the variables chosen fo r the eight models of logit models with 3 variables 
exception, are the subset of the variables chosen for the di scriminant models. 
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W e have done factor analysis to study furth er if the models reall y are measuring the different 
ch aracteıi s tics of the cases (fırn1 s) , using the same vari ables in di scıimin ant and logit analysis 
separa tely. And the other reason fo r our appli cati on of factor analysis is to release the 
multi co llinearity among vari ables; therefore, fa ctor analysis decreases the vari able in number 
and presents s i gnifı cant factor components in the cases. 
We have got these factors for the eight priods: (See Appendi x 3) 
We have appli ed di scriminant and logit methods through SPPS 11 on fac tor so lutions, and we 
have found these eight factor based models (results are sarne for di scriminant and logit) : 
Table 3.21 Variables Selected for Factor Analysis 
3 Months Prior 
To Failure 
2, 5, 6 
15 Months 
P rior To Failure 
1' 3, 4, 5, 8 
6 M onths Prior 
To Failure 
2, 3, 4 , 6, 7 
18 Months Prior 
To Failure 
2, 3, 5 
9 Months Prior 
To Failure 
2, 4 
2 1 Months Prior 
To Fai lure 
3, 5, 6 
Table 3.22 Classification Table for 3 months prior to failure 
Predicted group rnembership 
Observed Grou 1 Grou 2 O/o 
Grou 1 44 2 95,65 
Grou 2 5 22 81,48 
Overall Percentage 90,41 
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24 Months Prior To 
Failure 
2, 5, 6, 7 
Table 3.23 Classification Table for 6 months prior to failure 
.. 
Predicted group rnernbership 
Group 1 Group 2 O/o 
Group 1 39 4 90,70 
Group 2 3 26 89,66 
Overal 1 Percentage 90,28 
Table 3.24 Classification Table for 9 months prior to failure 
rnembershi 
Grou Grou 2 O/o 
42 3 93,33 
5 25 83,33 
Overall Percentage 89,33 
Table 3.25 Classification Table for 12 months prior to failure 
p d" t d re ıc e group rnem ers ıp b h" 
Group 1 Group 2 O/o 
Group 1 N/A N/A N/A 
Group 2 N/A N/A N/A 
Overall Percentage N/A 
Table 3.26 Classifıcation Table for 15 months prior to failure 
p d" t d re ıc e grouı J mem ers ıp b h" 
Group 1 Group 2 O/o 
Group 1 45 3 93,75 
Group 2 4 26 86,67 
Overall Percentage 91,03 
Table 3.27 Classification Table for 18 months prior to failure 
p d" t d re ıc e group mem ers ıp 
Group 1 Group 2 O/o 
Group 1 46 4 92,00 
Group 2 6 22 78,57 
Overall Percentage 87,18 
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Table 3.28 Classifıcation Table for 21 months prior to failure 
Predicted group membership 
Group 1 Group 2 O/o 
Group 1 46 4 92,00 
Group 2 4 26 86,67 
Overall Percentage 90,00 
Table 3.29 Classifıcation Table for 24 months prior to failure 
p d. t d re ıc e group mem ers ıp 
Group 1 Group 2 O/o 
Group 1 47 3 94,00 
Group 2 6 23 79,31 
Overall Percentage 88,61 
Characteristics of variables in 8 models are quite similar in comparison with each other. 
Mainly liquidity is the main factor in all models. On the contrary, activity factor is the least 
diagnostic for the models . The factors are defined by the factor loadings which are partial 
correlation between variable (financial ratio) and factor. The factors were named as liquidity 
ete. according to absolute value of factor loadings above 0,65 in this study. 
Factor analysis that we applied to study further if the models really measuring the right 
factors characteristics of the cases (firms) we analyze; also, we were interested in more 
sophisticated classification of the original variables. The result of varimax rotated pattems for 
eight periods prior to failure are presented in Appendix 3. 
ıhe criterion based on eigenvalues higher than 1 yielded a six factor solution for 3 months 
f rior to failure, seven factor solution for 6 months prior to failure, seven factor solution for 9 
months prior to failure, no factor solution for 12 months prior to failure, eight factor solution 
1 or 15 months prior to failure, seven factor solution for 18 months prior to failure, seven 
ı actor solution for 21 months prior to failure, seven factor solution for 24 months prior to 
ı ailure. Factor analysis presented same factors for discriminant and logit; and domain factor 
1 as liquidity again, then leverage factor and profitability came next. 
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3.3.4 Prediction results 
in prevıous paragraphs we have presented separate models for each period and each 
technique. it was noticed that the underlying assumption conceming the relationships between 
independent variables wouldn't affect the model selection in a prominent way. When three 
altemative models seem ali to use similar infomrntion liquidity, the interesting question is if 
there are differences in their prediction ability. To study further the consequences of different 
model selection approaches we have applied corresponding statistical method to test the 
predictive ability of constructed models . In Table 3.30 the cross-validated prediction accuracy 
results are presented for every technique separately. 
Table 3.30 Cross-validated prediction results for Discriminant Analysis (DA), Logit, and 
Logit after Factor analysis (LFA) prediction results. 
TYPE 1 ERROR 
DA LOGIT L F.A 
3 
months 13,04 2,17 4,35 
6 
months 13,64 4,65 9,30 
9 
months 8,89 2,22 6,67 
12 
months 14,29 6,25 N/A 
15 
months 10,20 4,17 6,25 
18 
months 7,84 4,17 8,00 
21 
months 7,84 6,00 8,00 
24 
months 11 ,76 0,00 6,00 
TYPE 2 ERROR 
DA LOGIT 




































3 months prior to failure the logit based model performed better than the two other model 
produces only 2, 17% type I errors and 3,7% type II errors while discriminant analysis 
factor analysis produces 13,04% and 4,35% type I errors respectively, and 14,8 1 % 
s. it 
and 
18,52% type il errors. The overall errors amount 2,74% for logit but to 13,7% and 9,59% 
and 
for 
discriminant analysis and factor analysis. 
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6 months prıor to failure the model with fewest enors was constructed usıng stepwise 
selecti on method for logit with 4,65% type l errors and DA with 5,56% type II errors and with 
5,56% logit model lead to highest misclassifıcation rate in overaH errors. 
9 months pri or to failure the best classifıer is agaın the logit model. The type I error ıs 
remarkably low 2,22%. Type il errors amount to 6,67% the same amount with DA, and the 
overall performance is also best with total errors amounting 4,00% compared to 8,00% for 
discriminant analysis and 10,67% for factor analysis. 
12 months prior to failure the logit is better than two other methods in type 1 error amounts 
with 6,25% compared to 14,29% for discriminant analysis, unfortunately we couldn't derive 
any results for factor analysis. On the contrary, discriminant analysis has lover type il error 
aınount with 19,44% than 23,33% of logit. The overall enors amount to 12,82% for logit and 
16,50% for di scriminant analysis. 
15 months prior to fa ilure the prominent classifıer is logit wi th 4, 17% type I error respect to 
10,20% of di scriminant analysis and 6,25% of factor analysis. Logit produces 3,33% type il 
errors and di scıiminant analysis and factor analysis produce 17,14% and 13,33% respectively. 
The overall errors amount to 3,85% for logit but to 13 , 10% and 8,97% for discıiminant 
analysis and factor analysis. 
18 months prior to failure the logit is again best classifier with 4,17% type I error, 3,33% type 
II error, and 3,85% overall enor same in 15 months prior to fai lure. Whereas, discriminant 
analysis and factor analysis have 7,84% and 8,00% oftype 1 errors; 24,32% and 21,43% type 
il errors; have 14,80% and 12,82% overall errors respectively. 
21 months pıior to failure the logit based model performed better than the two other models . 
It produces only 6,00% type 1 errors and 6,67% type il errors while discriminant analysis and 
factor analysis produces 7,84% and 8,00% type I errors respectively, and 8, 11 % and 13,33% 
type II errors. The overall enors amount 6,25% for logit but to 8,00% and 10,00% for 
discrirninant analysis and factor analysis . 
24 months prior to failure it is amazing that logit produces least amount of errors; it produces 
zero 0,00% of type I error, 3,45% type II error, and 1,27% overall error. Discriminant analysis 
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and factor analysis produce 11,76% and 6,00% type I errors; 16,22% and 20,69% type II 
eıTors; and !ast, 13 ,60% and 11 ,39 overall eıTors. 
3.3.5 Cut off Scores 
As a result we construct a Discriıninant Function extracted froın Discriminant Analysis; 
moreover we stated cut off scores. Below the cut off score signals that the company is 
financially distressed; above the cut off score signals that a healthy financial situation the 
company has . 
Our Z function is as follows: 
Z= 3,7X 1 + 3,32X2 + 6,02X3 - 0,02Xı - 2 ,77 
X 1=cash/net sales 
X2=quick assets/current liabilities 
X3=quick assets/total assets 
Xı=ebit/total interest payments 
Constant term= -2 ,77 
When we applied this function to each of eight period variables we got many results for each 
case, company and sector mean, but we need centroids to define cut off scores and centroids 
can be calculated by taking averages of ali cases or taking the median of all cases, we did both 
and presented cut off scores extracted from averages and median based cut off score 
defınition in Table 3.31; nevertheless, normality test and T-test were executed for z-scores of 
all cases. (See Appendix 4) 
Table 3.31 Cut off Scores 
Average 
Median 




Moreover; we have constructed a hold out sample which has never been used in our main 
analysi s. The companies have been chosen among fınancially healthy ones, because ali 
fınancially distressed cases have been included in discriminant and other analysis we have 
done. Our discriminant function has been applied to these cases and their Z-Scores have been 
calculated; the result is promising because 5 cases out of 42 cases have been defıned as 
financially distressed, and 37 of cases defined as non-distressed. The hold out sample is 
presented in Table 3.32. The percentage of classification of hold out sample is presented in 
Table 3.33; 88% of hold out sample classifıed as non-distress and 12% stated as distressed. 
Table 3.32 The Hold Out Sample And Z-Scores 
HOLD OUT SAMPLE Z-Scores 
ARÇELİK A.Ş. 7,397081 
VESTEL ELEKTRONİK SANAYİ VE TİCARET A.Ş. 3,519071 
EREGLİ DEMİR VE ÇELİK FABRİKALARI T.A.Ş. 3,08066 
ALCA TEL TELETAŞ TELEKOMÜNİKASYON END.TİC.A.Ş. 7,807577 
TÜRK SİEMENS KABLO VE ELEKTRİK SANAYİİ A.Ş. 3,687499 
KEPEZ ELEKTRİK T.A.Ş. 6,311067 
İDAŞ iSTANBUL DÖŞEME SANAYİİ A.S. 7,475757 
YATAS YATAK VE YORGAN SAN. TİC.A.Ş. 3,727378 
FRiGO-PAK GIDA MADDELERİ SAN.VE TiC.A.Ş. 1,07834 
KENT GIDA MADDELERİ SANAYİ VE TİCARET A .Ş . 4,230782 
MARET MARMARA BESİCİLİK VE ET SAN.VE TİC.A.Ş. 2,570435 
MERKOGIDA 1,43251 
ALTINYILDIZ MENSUCAT VE KONFEKSiYON FAB.A.Ş. 3,518579 
UKİ ULUSLARARASI KONFEKSİYON İMALAT VE TİC. A.Ş. 4,116095 
PİMAŞ PLASTİK İNŞAAT MALZEMELERİ A.Ş. 4,312624 
T.DEMİR DÖKÜM FABRİKALAR! A.Ş. 5,115291 
BAK AMBALAJ SANAYİ VE TİCARET A.Ş. 4,520686 
KAPLAM İN AMBALAJ SANAYİ VE TİCARET A.Ş. 3,854211 
MARSHALL BOYA VE VERNİK SANAYİİ A.Ş. 12,47587 
YASAŞ YAŞAR BOYA VE KİMYA SANAYİ VE TİCARET A.Ş. 3,527216 
FEN İŞ ALÜMİNYUM SANAYİ VE TİCARET A.Ş. 5,824972 
• BURÇELİK BURSA ÇELİK DÖKÜM SANAYİİ A.Ş. 2,500395 
TRANSTÜRK FREN DON ANIM ENDÜSTRİSİ SANAYİ VE TİCARET A.Ş. 3,859063 
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DÖKTAŞ DÖKÜMCÜLÜK TİC. VE SANAYİ A.S. 4,648726 
ECE ENDÜSTRİ VE TİCARET A.Ş. 4,444671 
YÜNSA YÜNLÜ SANAYİ VE TİCARET A.Ş. 3,749423 
BOSSA TİCARET VE SANAYİ İŞLETMELERİ T.A.S. 6,628694 
KÖYTAŞ TEKSTİL SANAYİ VE TİCARET A.S. 8,521212 
AKSU İPLİK DOKUMA VE BOYA APRE FABRİKALARJ T.A.Ş. 8,801801 
KİPA KİTLE PAZARLAMA TİCARET VE CJDA SANAYİ A.Ş. 3,543439 
MİCROS TÜRK T.A.Ş. 3,052084 
PETKİM PETROKİMYA HOLDİNG A.S. 9,073992 
ECZACIBAŞI YAPI GEREÇLERİ SANAYİ VE TİCARET A.Ş. 3,190028 
NET AS NORTHERN ELECTRIC TELEKOMÜNİKASYON A.S. 8,111695 
ZORLU ENERJİ ELEKTRİK ÜRETİMİ OTOPRODÜKTÖR GRUBU A.Ş. 11,4171 
BANVİT A.Ş. 3,027165 
TUKAS TURGUTLU KONSERVECİLİK A.S. 2,30028 
İZOCAM TİCARET VE SANAYİ A.S. 8,436592 
BORUSAN BİRLESİK BORU FABRİKALAR! A.S. 4,488536 
CİMSAN GEDİZ İPLİK VE MENSUCAT SANAYİİ A.S. 8,628575 
KARSU TEKSTİL SANAYİİ VE TİCARET A.S. 1,17828 
UŞAK SERAMİK SANAYİİ A.S. 1,25851 
Table 3.33 Classification of Hold out Sanıp le 
Financiall y Financially Non-
Distressed distressed Total 
Hold Out 
Sample 5 37 42 
Accuracy 12% 88% 100% 
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CHAPTER4 
Summary and Conclusion 
The fa ilure prediction research has suffered from the lack of any unifı ed theory since the 
193 0's when fırs t empirical studies on thi s subj ect were published . in spite of that, empirical 
prediction results have been promising. Without theoretical background alternative models 
have predicted the future ofa fırın usually correctly in 80% of the cases, in some studies the 
amount of correct cl assifı cations is even higher (Babro Back, and oth. 1996). The problem is 
that before the theoretical construction for failing fırms is settled, the prediction accuracy is 
dependent on the best possibl e selection of variables included in to prediction models and also 
on the statistical method that is used. 
Until 1980's the prominent method in failure prediction was discriminant analysis. in 1980's 
logistic analysis replaced thi s method and today even logistic analysis have some challengers. 
Sorne of these are neural networks, fuzzy logic, which are seem to lead to high prediction 
accuracy beside to the two other methods discriminant anlaysis and logit analysis. in this 
stud y, we have compared these two central methods and also suggested a new possibility to 
be used in model selection, i.e., factor analysis. While stepwise ratio selection procedures 
have already been constructed for DA and logit, also stepwise ratio selection procedures were 
conducted fo r fac tor analys is so lutions when DA and logit applied to these solutions. 
This study shows that the use of DA, logit analysis or factor analysis all lead to different 
fa ilure prediction models. The amount of variables included in the models varies. Also, 
different methods lead to the selection of different fınanci al ratios. Despite of the selection 
method used, liquidity seems to be very important factor in failure prediction. Two reasons 
for thi s were discussed. First, the liquidity failure is the more general failure type in Turkey 
which stresses the importance of thi s factor in the models. Second, the variables in our 
original sample were mostly factors describing liquidity. 
ln thi s study the group of original vari ables was fo rmed by selecting those variables which in 
previous central studies ha ve been found good predictors of failure. These vari ables were then 
roughl y divided into four catego ri es, namely pro fıtability, solvency, acti vity and liquidity. To 
analyse further the constructed models factor analysis was done. it indicated that in addition 
to the diffe rent number of variables in di fferent models also the information content of the 
89 
models varied. ln ali three years prior to failure the stepwise model selection for the logit 
model used the infonnation connected to the fewest number of factors. The number of factors 
in factor so lutions, 7-8 factors each year indicated also that the group of original ratios must 
be divided into more than four categories. 
Furthennore, the prediction accuracy of selected models was tested usıng corresponding 
statistical methods for DA and logit analysis and factor analysis. The results indicated that 
logit analysis outperformed two other methods one and eight period prior to failure. The 
misclassification rate one three months prior to failure was extremely low, only 2.74%. Eight 
months prior to failure logit analysis led to a lowest misclassification rate with 1,27%. 
In summary, three conclusions can be made. First, the differences between alternative model 
selection methods affect the number of independent variables to be selected. Second, not only 
the number of variables but also the information content of the models varies due to the 
variables that are measuring different economic dimensions ofa firm . Finally, connected with 
altemative failure prediction methods, also the prediction accuracy varies . 
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Discriminant Analysis Output Summary 
3 Months Prior to Failure 
Summary of Canonical Discriminant Functions 
Eigenvalues 
Canonical 
Function Eigenva lue % of Variance Cumulative % Correlation 
1 1,477a 100,0 100,0 
a. First 1 canonica l discriminant functions were used in the 
analysis. 
Wilks ' Lambda 
W ilks' 
Test of Function(s) Lambda Chi-square df 
1 ,404 62,593 4 



















































Pooled wilhin-groups correlations between discriminating 
variables and standardized canonical discriminant functions 
Variables ordered by absolute size of correlation within function. 
a. This variable not used in the analysis. 






Unstandardized canonical discriminant 
functions evaluated at group means 
98 
Classification Processing Summary 
Processed 
Exc luded 
Used in Output 
Missing or out-of-range 
group codes 
At least one missing 
discriminating variable 
Prior Probabilities tor Groups 
Cases Used in Analysis 
VAR00027 Prior Unweiqhted Weiqhted 
,00 ,500 46 46 ,000 
1,00 ,500 27 27 ,000 
Total 1,000 73 73,000 
Classification Function Coefficients 
VAR00027 
,00 1,00 
VAR00002 3,707 17,828 
VAR0001 6 3,322 13,971 
VAR00018 6,016 -3,284 
VAR00023 -1 ,83E-02 -5,83E-02 
(Constant) -2 ,768 -8,862 
Fisher's linear discriminant functions 









Function Eigenvalue % of Variance Cumulative % Correlation 
1 1,819a 100,0 100,0 




Test of Function(s) Lambda Chi-square df 
1 ,355 70,473 4 





























































Pooled within-groups correlations between discriminating 
variables and standardized canonical discriminant functions 
Variab les ordered by absolute size of correlation within function . 
a. This variable not used in the analysis. 






Unstandardized canonica l discriminant 
functions evaluated at group means 
Classification Statistics 
101 
Classification Processing Summary 
Processed 
Excluded 
Used in Output 
Missing or out-of-range 
group codes 
At least one miss ing 
discriminating variable 
Prior Probabilities for Groups 
Cases Used in Analysis 
VAR00027 Prior Unweiqhted Weiqhted 
,00 ,500 43 43,000 
1,00 ,500 29 29,000 
Total 1,000 72 72,000 
Classification Function Coefficients 
VAR00027 
,00 1,00 
VAR00016 2,789 11 , 108 
VAR00021 10,825 3, 123 
VAR00022 -1 3,079 -3,451 
VAR00024 39,710 25,737 
(Constant) -18 ,375 -15,101 
Fisher's linear discriminant functions 








Function Eiçıenvalue % of Variance Cumulative % Correlation 
1 2,729a 100,0 100,0 




Test of Function( s) Lambda Chi-square df 
1 ,268 91,469 7 
:>tandardized Canonical Discriminant Function Coefficients 
Function 
1 
















































Pooled within-groups corr elations between discriminating 
variables and standardize d canonical discriminant funct ions 
olute size of correlation within function . Variables ordered by abs 
a. This variable not us ed in the analysis . 






Unstandardized canonica 1 discriminant 
oup means functions evaluated at gr 
Classification Sta tistics 
104 
Classification Processing Summary 
Processed 
Excluded 
Used in Output 
Missing or out-of-range 
group codes 
At least one missing 
discriminating variable 
Prior Probabilities tor Groups 
Cases Used in Analvsis 
VAR00027 Prior Unweiqhted Weiqhted 
,00 ,500 45 45,000 
1,00 ,500 30 30,000 
Total 1,000 75 75,000 
Classification Function Coefficients 
VAR00027 
,00 1,00 
VAR0000 1 11 , 765 -25,833 
VAR00003 -17,793 93, 134 
VAR00006 15,855 2,340 
VAR00014 -2 ,50E-02 -, 184 
VAR00016 -,272 15,923 




-5,430 -11 ,011 
Fisher's linear discriminant functions 






Summary of Canonical Discriminant Functions 
Eigenvalues 
Canonical 
Function Eiqenva lue % of Variance Cumulative % Correlation 
1 1,328a 100,0 100,0 




Test of Function(s) Lambda Chi-square df 
1 ,430 62, 111 5 

















































Pooled within-groups correlations between discriminating 
variables and standardized canonica l discriminant functions 
Variables ordered by absolute size of correlation within function . 
a. This variable not used in the analysis. 






Unstandardized canonical discriminant 
functions evaluated at group means 
Classification Statistics 
107 
Classification Processing Summary 
Processed 
Excluded 
Used in Output 
Missing or out-of-range 
group codes 
At least one missing 
discriminating variable 
Prior Probabilities tor Groups 
Cases Used in Analvsis 
VAR00027 Prior Unweiqhted Weiçıhted 
,00 ,500 48 48,000 
1,00 ,500 30 30,000 
Total 1,000 78 78,000 
Classification Function Coetficients 
VAR00027 
,00 1,00 
VAR00001 -9 ,916 1,699 
VAR00002 20 ,821 31,409 
VAR00004 4,847 7,446 
VAR00015 4,967 6,765 
VAR00022 -, 675 8,941 
(Constant) -4,830 -12,127 
Fisher's linear discriminant functions 





Summary of Canonical Discriminant Functions 
108 
Eigenvalues 
Canon ica l 
Function Eiqenvalue % of Variance Cumu lative % Correlation 
1 1,337a 100,0 100 ,0 




Test of Function(s) Lambda Chi-square df 
1 ,428 63 ,239 3 












































Pooled within-groups correlations between discriminating 
variables and standardized canonica l discriminant functions 
Variables ordered by absolute size of correlation within function . 
a. This variable not used in the analysis. 






Unstandardized canonical discriminant 
functions evaluated at group means 
Classification Statistics 
11 o 
Classification Processing Summary 
Processed 
Exc luded 
Used in Output 
Missing or out-of-ra nge 
group codes 
At least one missing 
discriminating va ri able 
Prior Probabilities for Groups 
Cases Used in Analvsis 
VAR00027 Prior Unweiqhted W eiqhted 
,00 ,500 48 48 ,000 
1,00 ,500 30 30,000 
Total 1,000 78 78,000 
Classification Function Coefficients 
VAR00027 
,00 1,00 
VAR00002 12, 160 23,427 
VAR00003 17,090 47 ,782 
VAR00004 5,215 9,875 
(Con stant) -3, 531 -11,661 
Fisher's linear discrim inant functions 









Function Eiqenvalue % of Vari ance Cumulati ve % Correlati on 
1 1,669a 100,0 100,0 




Test of Function(s) Lambda Chi-square df 
1 ,375 73, 125 3 




VAR00016 1, 123 


















VAR0001 gı ,172 




















Pooled within-groups correlations between discriminating 
vari ables and standardized canonical discriminant functions 
Variables ordered by absolute size of correlation wi thin function. 
a. This variable not used in the analysis. 






Unstandardized canonica l discriminant 
functions evaluated at group means 
Classification Statistics 
11 3 
Classification Processing Summary 
Processed 
Excluded 
Used in Output 
Missing or out-of-range 
group codes 
At least one missing 
discriminating vari able 
Prior Probabilities tor Groups 
Cases Used in Analvsis 
VAR00027 Prior Unweicıhted Weicıhted 
,00 ,500 50 50 ,000 
1,00 ,500 28 28,000 
Total 1,000 78 78,000 
Classification Function Coefficients 
VAR00027 
,00 1,00 
VAR00003 10,632 42 ,196 
VAR0001 6 1,393 10,043 
VAR00018 7,486 ,559 
(Constant) -2,420 -8,487 
Fisher's linear discriminant functions 









Function Eigenvalue % of Va ri ance Cumulative % Correlation 
1 1,884a 100,0 100,0 




Test of Function(s) Lambda Chi-square df 
1 ,347 81 ,020 3 
:>tandardized Canonical Discriminant Function Coefficients 
Function 
1 











VAR000 16" ,579 
VAROOOO'fl ,536 


















VAR00025' -, 121 









Pooled within-groups correlations between discriminating 
variables and standardized canonica l discriminant functions 
Variables ordered by absolute size of correlation within function . 
a. This variable not used in the analysis. 






Unstandardized canonical discriminant 
functions evaluated at group means 
Classification Statistics 
116 
Classification Process ing Summary 
Processed 
Excluded 
Used in Output 
Missing or out-of-range 
group codes 
At least one missing 
di scri minating variable 
Prior Probabilities tor Groups 
Cases Used in Analvsis 
VAR00027 Prior Unwe i çı hted Weiçıhted 
,00 ,500 50 50 ,000 
1,00 ,500 30 30,000 
Total 1,000 80 80,000 
Classification Function Coefficients 
VAR00027 
,00 1,00 
VAR00004 1,526 9,266 
VAR00006 11 ,396 5,788 
VAR00008 6,318E-03 ,476 
(Constant) -4,586 -11 ,093 
Fisher's linear discriminant functions 









Function Eigenva lue % of Variance Cumulative % Correlati on 
1 1,552a 100,0 100 ,0 
a. First 1 canonica l di scriminant functions were used in the 
ana lys is. 
Wilks' Lambda 
W ilks' 
Test of Function(s) Lambda Chi-square df 
1 ,392 70, 727 3 




































VAR0001 1'3 ,162 
VAR0001 2l , 114 







Pooled within-groups correlations between discriminating 
vari ables and standardized canonica l discriminant functions 
Variables ordered by absolute size of correlation within function . 
a . Th is variable not used in the analysis. 






Unstandardized canonical discriminant 
functions evaluated at group means 
Classification Statistics 
11 9 
Classification Processing Summary 
Processed 
Excluded 
Used in Output 
Missing or out-of-range 
group codes 
At least one miss ing 
discrim inating variable 
Prior Probabilities tor Groups 
Cases Used in Analvsis 
VAR00027 Prior Unwei çı hted Weiçıhted 
,00 ,500 50 50 ,000 
1,00 ,500 29 29,000 
Total 1,000 79 79,000 
Classification Function Coefficients 
VAR00027 
,00 1,00 
VAR0000 1 -1 ,944 8,374 
VAR00004 4,555 7,940 
VAR00008 -,295 ,332 
(Constant) -2,540 -8,402 







Logit Analysis Output Summary 
3 Months Prior to Failure 
Block 1: Method = Forward Stepwise (Conditional) 
Model Summary 
-2 Log Cox & Snel l Nagelkerke 
Step likelihood R Square R Square 
1 57 ,099 ,415 ,566 
2 41,38 1 ,528 ,721 
3 34,441 ,571 ,780 
4 28 ,992 ,602 ,822 
5 19,046 ,652 ,891 
6 15,586 ,669 ,913 




Observed o 1 Correct 
Step 1 V27 o 41 5 89,1 
1 6 21 77 ,8 
Overall Percentage 84,9 
Step 2 V27 o 43 3 93,5 
1 4 23 85,2 
Overall Percentage 90,4 
Step 3 V27 o 42 4 91,3 
1 3 24 88,9 
Overa ll Percentage 90,4 
Step 4 V27 o 44 2 95,7 
1 3 24 88,9 
Overall Percentage 93,2 
Step 5 V27 o 43 3 93,5 
1 2 25 92,6 
Overall Percentage 93,2 
Step 6 V27 o 44 2 95,7 
1 2 25 92,6 
Overall Percentage 94,5 
Step 7 V27 o 45 1 97,8 
1 1 26 96 ,3 
Overall Percentage 97,3 
a. The cut va lue is ,500 
12 1 
Variables in the Equation 
B S.E. 
SJep OUICK_AS 5,167 1, 145 
1 Constant 
-4 ,933 1,081 





S~ep V2 21, 109 9,281 
3 OUICK_AS 4,440 1,475 
V24 
-12 ,581 4,398 
Constant 3,030 3,055 
SJep V2 27,829 11 ,323 





Constant ,950 3,258 
SJep V2 42 ,218 16,722 
5 OUI CK_AS 9,333 3,704 





Constant ,371 4,447 
step V2 42,604 20,217 
6 QUICK_AS 15,728 7,744 
V21 
-15,082 11 , 100 




-27 ,343 13,268 
Constant 1,057 5,826 
S~ep V2 61,872 35,884 
7 CURRENT 18,414 10,848 
QU ICK_AS 20, 177 15,049 
V21 
-49,864 28,008 







a. Variable(s) entered on step 1: QUICK_AS. 
b. Variable(s) entered on step 2: V24. 
c. Variable(s) entered on step 3: V2. 
d. Variable(s) entered on step 4: V23. 
e. Variable(s) entered on step 5: V22 . 
f. Variable(s) entered on step 6: V21. 






































df Siq. Exp(B) 
1 ,000 175,310 
1 ,000 ,007 
1 ,001 79 ,180 
1 ,003 ,000 
1 ,160 37,673 
1 ,023 1,5E+09 
1 ,003 84,765 
1 ,004 ,000 
1 ,321 20,697 
1 ,014 1,2E+12 
1 ,002 457,230 
1 '121 ,966 
1 ,007 ,000 
1 ,771 2,587 
1 ,012 2,2E+18 
1 ,012 11309,296 
1 ,017 3,7E+07 
1 ,139 ,952 
1 ,017 ,000 
1 ,933 1,450 
1 ,035 3,2E+18 
1 ,042 6769063 
1 ,174 ,000 
1 ,072 1,1E+11 
1 ,159 ,945 
1 ,039 ,000 
1 ,856 2,877 
1 ,085 7,4E+26 
1 ,090 9,9E+07 
1 ,180 5,8E+08 
1 ,075 ,000 
1 ,199 3,0E+15 
1 ,158 ,929 
1 ,067 ,000 
1 , 151 ,000 
Model if Term Removed 
Change in 
Model Log -2 Log 
Variable Likelihood Likelihood 
Step 1 OU ICK AS 
-48,589 40,080 
Step 2 OU ICK AS 
-30,979 20,577 
V24 
-30,283 19, 184 
Step 3 V2 





Step 4 V2 
-19 ,916 10,839 
QU ICK_AS 




-21 ,413 13,833 
Step 5 V2 
-21 ,290 23,535 
OU ICK_AS 
-22 ,766 26,487 
V22 
-17 ,620 16, 195 
V23 
-13, 846 8,647 
V24 
-20,21 3 21,379 
Step 6 V2 
-1 8, 502 21,418 
QU ICK_AS 









Step 7 V2 












-50 ,017 89,224 
a. Based on cond itional parameter estimates 
ROC Curve 






Larger va lues of the test resu l! variable(s) indicate 
stronger ev idence for a posi tive actual state. 
a. The positive actual state is 1. 
123 












































1 - Specifıcity 
Area Under the Curve 
,5 ,8 1,0 
Test Resul! Variable(s) : Predicted probabi lity 
1 Are.~96 1 
6 Months Prior to Failure 
Block 1: Method = Forward Stepwise (Conditional) 
Model Summary 
-2 Log Cox & Snell Nagelkerke 
Step likelihood R Square R Square 
1 53.128 ,457 ,617 
2 30,305 ,604 ,816 
3 22,083 ,647 ,874 
4 18,950 ,662 ,894 





Observed o 1 Correct 
Step 1 V27 o 39 4 90,7 
1 4 25 86,2 
Overall Percentage 88,9 
Step 2 V27 o 40 3 93,0 
1 2 27 93,1 
Overall Percentage 93,1 
Step 3 V27 o 41 2 95,3 
1 2 27 93,1 
Overall Percentage 94,4 
Step 4 V27 o 41 2 95,3 
1 2 27 93,1 
Overall Percentage 94,4 
Step 5 V27 o 41 2 95,3 
1 2 27 93,1 
Overall Percentage 94,4 
a. The cut va lue is ,500 
Variables in the Equation 
B S.E. Wald df Sig . Exp(B) 
Sjep OUICK_AS 5,918 1,361 18,913 1 ,000 371,848 
1 Constant -5,322 1,230 18,717 1 ,000 ,005 
~ep QUICK_AS 5,125 1,479 12,015 1 ,001 168,236 
2 V24 
-19,397 6,486 8,944 1 ,003 ,000 
Constant 
8,678 3,825 5,148 1 ,023 5875,023 
SJep QU ICK_AS 5,955 1,974 9,102 1 ,003 385,806 
3 V22 17,656 7,225 5,972 1 ,015 4,7E+07 
V24 -23,940 8,000 8,956 1 ,003 ,000 
Constant 9,622 4,236 5,160 1 ,023 15087,309 
SJep QUICK_AS -, 150 3,342 ,002 1 ,964 ,860 
4 V18 16,582 9,540 3,021 1 ,082 1,6E+07 
V22 17,099 7,119 5,768 1 ,016 2,7E+07 
V24 -36, 097 12,415 8,453 1 ,004 ,000 
Constant 15,710 6 ,201 6,419 1 ,011 6651622 
Sdep V18 16,228 5,352 9,193 1 ,002 1, 1 E+07 
5 V22 17,113 7, 111 5,790 1 ,016 2,7E+07 
V24 
-35,812 10,612 11 ,389 1 ,001 ,000 
Constant 15,543 4,934 9,926 1 ,002 5628286 
a. Va ri able(s) entered on step 1: QUICK_AS. 
b. Vari able(s) entered on step 2: V24. 
c. Variable(s) entered on step 3: V22. 
d. Variable(s) entered on step 4: V18. 
125 
Model if Term Removed 
Change in 
Model Log -2 Log 
Variable Likelihood Likelihood 
Step 1 QUICK_AS -48 ,914 44,699 
Step 2 QUICK_AS -32,066 33,826 
V24 
-32, 140 33 ,976 
Step 3 QUICK_AS -24,754 27,425 
V22 -1 5,612 9,140 
V24 -31, 169 40,255 
Step 4 QUICK_AS -9,476 ,002 
V18 -11 ,435 3,920 
V22 -1 3,614 8,277 
V24 
-25,716 32,481 
Step 5 V18 -24,259 29,567 
V22 
-13,642 8,331 
V24 -45 ,423 71 ,893 
a. Based on condit ional parameter estimates 
ROC Curve 
Case Processing Summary 
Valid N 




Larger va lues of the test result variable(s) indicate 
stronger evidence fora positive actual state. 







QJ o.o (f) 
0,0 .3 ,5 ,8 1,0 
1 - Specifı c ity 
126 















Area Under the Curve 
Test Resul! Variable(s): Predicted probabil ity 
~ 
9 Months Prior to Failure 
Block 1: Method = Forward Stepwise (Conditional) 
Model Summary 
-2 Log Cox & Snell Nagelkerke 
Step likelihood R Square R Square 
1 55,969 ,451 ,610 
2 43,787 ,533 ,721 
3 33,496 ,593 ,802 





Observed o 1 Correct 
Step 1 V27 o 41 4 91, 1 
1 4 26 86,7 
Overall Percentage 89,3 
Step 2 V27 o 40 5 88,9 
1 3 27 90,0 
Overall Percentage 89,3 
Step 3 V27 o 43 2 95,6 
1 3 27 90 ,0 
Overall Percentage 93,3 
Step 4 V27 o 44 1 97,8 
1 2 28 93,3 
Overall Percentage 96,0 
a. The cut value is ,500 
Variables in the Equation 
B S.E. Wald df Sig. Exp(B) 
S~ep QU ICK_AS 6,059 1,392 18,939 1 ,000 427,894 
1 Constant -5,316 1,224 18,880 1 ,000 ,005 
~ep QUICK_AS 4,718 1,466 10,352 1 ,001 111,911 
2 V24 -8,346 2,863 8,498 1 ,004 ,000 
Constant 
1,761 2,421 ,529 1 ,467 5,819 
SJep QUICK_AS 3,957 1,363 8,431 1 ,004 52 ,320 
3 V22 15,667 5,901 7,049 1 ,008 6371466 
V24 
-10,550 3,668 8,272 1 ,004 ,000 
Constant 3,240 2,750 1,387 1 ,239 25,523 
Sdep V3 30,873 11 ,543 7,154 1 ,007 2,6E+13 
4 QUICK_AS 4,058 1,580 6,601 1 ,010 57,877 
V22 15,881 5,786 7,534 1 ,006 7887734 
V24 
-11,574 3,711 9,725 1 ,002 ,000. 
Constant 2,352 2,512 ,877 1 ,349 10,508 
a. Variable(s) entered on step 1: QUICK_AS. 
b. Variable(s) entered on step 2: V24. 
c. Variable(s) entered on step 3: V22. 
d. Variable(s) entered on step 4: V3. 
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Model if Term Removed' 
Change in 
Model Log -2 Log 
Variable Likelihood Likelihood 
Step 1 OUICK AS -50 ,880 45,790 
Step 2 OUICK_AS -31 ,922 20 ,057 
V24 
-28,579 13,371 
Step 3 OUICK_AS -23 ,339 13, 182 
V22 -23 ,565 13,634 
V24 -25,533 17,570 
Step 4 V3 -17 ,700 11 ,256 
OUICK_AS -17,526 10,908 
V22 -19,724 15,305 
V24 -23,759 23,376 
a. Based on conditiona l parameter estimates 
ROC Curve 
Case Processing Summary 
Valid N 




Larger va lues of the test result variable(s) indicate 
stronger evidence fora positive actual state. 





0,0 ,3 ,5 ,8 1.0 
1 - Specifıcity 
Area Under the Curve 
Test Result Variable(s): Predicted probability 
~ 
129 












12 Months Prior to Failure 
Block 1: Method = Forward Stepwise (Conditional) 
130 DOGU~ 
Model Summary 
-2 Log Cox & Snell Nagelkerke 
Step likelihood R Square R Square 
1 63,320 ,406 ,551 




Observed o 1 Correct 
Step 1 V27 o 44 4 91,7 
1 10 20 66,7 
Overall Percentage 82,1 
Step 2 V27 o 45 3 93,8 
1 7 23 76 ,7 
Overall Percentage 87,2 
a . The cut value is ,500 
Variables in the Equation 
B S.E . Wald df Sig. Exp(B) 
S!ep V1 23,614 5,138 21, 124 1 ,000 1,8E+10 
1 Constant -2 ,294 ,481 22 ,773 1 ,000 , 101 
~ep V1 27,933 7,740 13,024 1 ,000 1,4E+12 
2 NET_INCO 18,433 5,569 10,953 1 ,001 1,0E+08 
Constant 
-2 ,348 ,625 14, 129 1 ,000 ,096 
a. Variable(s) entered on step 1: V1 . 
b. Variable(s) entered on step 2: NET _INCO. 
Model it Term Removed' 
Changein 
Model Log -2 Log Sig. of the 
Variable Likelihood Likelihood df Change 
Step 1 V1 -52,237 41 ,154 1 ,000 




,000 -32,047 21,614 1 
a. Based on conditional parameter estimates 
ROC Curve 
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Larger values of the test result variable(s) indicate 
stronger ev idence fora positive actua l state. 
a. The positive actual state is 1. 
ROC Curve 








f ' / 
c'Jl 0,0+/---~---~--~-----t 
0,0 .3 .5 ,8 1.0 
1 - Specificity 
Area Under the Curve 
Test Resu lt Variab le(s): Predicted probabi lity 
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15 Months Prior to Failure 
Block 1: Method = Forward Stepwise (Conditional) 
Model Summary 
-2 Log Cox & Snell Nagelkerke 
Step likel ihood R Square R Square 
1 62 ,004 ,446 ,595 
2 52 ,799 ,508 ,677 
3 46 ,648 ,545 ,727 
4 26,337 ,650 ,866 




Observed o 1 Correct 
Step 1 V27 o 36 12 75,0 
1 4 26 86 ,7 
Overa ll Percentage 79,5 
Step 2 V27 o 40 8 83,3 
1 4 26 86 ,7 
Overall Percentage 84,6 
Step 3 V27 o 43 5 89,6 
1 7 23 76,7 
Overall Percentage 84,6 
Step 4 V27 o 46 2 95,8 
1 2 28 93,3 
Overall Peroentage 94,9 
Step 5 V27 o 46 2 95,8 
1 1 29 96,7 
Overall Percentage 96,2 
a. The cut value is ,500 
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Variables in the Equation 
B S.E. Wald df Sig. Exp(B) 
Step 1a NET INCO 30.352 7,431 16,681 1 ,000 1,5E+ 13 
Step 2:> LONG_TER -,339 ,134 6,391 1 ,011 ,712 
NET INCO 38 ,220 9,389 16,569 1 ,000 4,0E+16 
Step~ LONG_TER -, 401 ,153 6,890 1 ,009 ,670 
NET INCO 43, 569 11 ,035 15,588 1 ,000 8,4E+18 
V24 -1,250 ,557 5,030 1 ,025 ,286 
Step 4d V2 32, 679 11 ,062 8,727 1 ,003 1,6E+14 
LONG_TER -,585 ,266 4,852 1 ,028 ,557 
NET INCO 62 ,433 20 ,626 9,162 1 ,002 1,3E+27 
V24 -4 ,723 1,558 9,189 1 ,002 ,009 
Step ffl V2 29, 202 11,458 6,495 1 ,011 4,8E+12 
V9 1,828 1, 199 2,325 1 ,127 6,223 
LONG_TER -,785 ,353 4,941 1 ,026 ,456 
NET INCO 71 ,664 26 ,503 7,312 1 ,007 1,3E+31 
V24 -6,032 2,242 7,241 1 ,007 ,002 
a. Variable(s) entered on step 1: NET _ INCO. 
b. Variable(s) entered on step 2: LONG_TER. 
c. Variable(s) entered on step 3: V24. 
d. Variable(s) entered on step 4: V2. 
e. Variable(s) entered on step 5: V9 . 
Model if Term Removed 
Change in 
Model Log -2 Log Sig . of the 
Variable Likelihood Likelihood df Change 
Step 1 NET_INCO -54,065 46, 127 1 ,000 
Step 2 LONG_TER -31,127 9,454 1 ,002 
NET_INCO 
-52,960 53, 121 1 ,000 
Step 3 LONG_TER -28,014 9,380 1 ,002 
NET_INCO -49,616 52,583 1 ,000 
V24 -26,585 6,521 1 ,011 
Step 4 V2 -25,352 24,367 1 ,000 
LONG_TER -17 ,282 8,226 1 ,004 
NET_INCO -39,946 53,555 1 ,000 
V24 -30,444 34,550 1 ,000 
Step 5 V2 -18,853 14,030 1 ,000 
V9 -13,469 3,261 1 ,071 
LONG_TER 
-19,391 15, 106 1 ,000 
NET_INCO 
-41 ,378 59 ,079 1 ,000 
V24 -59,869 96,061 1 ,000 
a. Based on conditional parameter estimates 
ROC Curve 
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Larger va lues of the test resul! variable(s) indicate 
stronger evidence fora posi tive actual state. 
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18 Months Prior to Failure 
Block 1: Method = Forward Stepwise (Conditional) 
Model Summary 
-2 Log Cox & Snell Nagelkerke 
Step likelihood R Square R Square 
1 62,004 ,446 ,595 
2 52,799 ,508 ,677 
3 46,648 ,545 ,727 
4 26,337 ,650 ,866 




Observed o 1 Correct 
Step 1 V27 o 36 12 75,0 
1 4 26 86,7 
Overa ll Percentage 79 ,5 
Step 2 V27 o 40 8 83,3 
1 4 26 86,7 
Overall Percentage 84,6 
Step 3 V27 o 43 5 89,6 
1 7 23 76 ,7 
Overal l Percentage 84,6 
Step 4 V27 o 46 2 95,8 
1 2 28 93,3 
Overall Percentage 94,9 
Step 5 V27 o 46 2 95,8 
1 1 29 96,7 
Overall Percentage 96,2 
a. The cut va lue is ,500 
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Variables in the Equation 
B S.E. Wald df Sig . Exp(B) 
Step 1a NET INCO 30 ,352 7,431 16,681 1 ,000 1,5E+13 
Step 2J LONG TER -, 339 ,134 6,391 1 ,011 ,712 
NET INCO 
38,220 9,389 16,569 1 ,000 4,0E+16 
Step S: LONG_TER -,40 1 ,153 6,890 1 ,009 ,670 
NET INCO 43,569 11 ,035 15,588 1 ,000 8,4E+ 18 
V24 -1 ,250 ,557 5,030 1 ,025 ,286 
Step 4d V2 32 ,679 11 ,062 8,727 1 ,003 1,6E+14 
LONG_TER -,585 ,266 4,852 1 ,028 ,557 
NET INCO 62,433 20 ,626 9,162 1 ,002 1,3E+27 
V24 -4,723 1,558 9,189 1 ,002 ,009 
Step 5' V2 29,202 11,458 6,495 1 ,011 4,8E+12 
V9 1,828 1, 199 2,325 1 ,127 6,223 
LONG_TER -,785 ,353 4,941 1 ,026 ,456 
NET INCO 71 ,664 26,503 7,312 1 ,007 1,3E+31 
V24 -6 ,032 2,242 7,241 1 ,007 ,002 
a. Va ri able(s) entered on step 1: NET _INCO. 
b. Variable{s) entered on step 2: LONG_TER. 
c. Variable(s) entered on step 3: V24. 
d. Variable(s) entered on step 4: V2 . 
e. Variable(s) entered on step 5: V9 . 
Model if Term Removed' 
Change in 
Model Log -2 Log Sig. of the 
Variable Likelihood Likelihood df Chançıe 
Step 1 NET INCO -54,065 46,127 1 ,000 
Step 2 LONG_TER -31, 127 9,454 1 ,002 
NET_INCO 
-52,960 53,121 1 ,000 
Step 3 LONG_TER -28,014 9,380 1 ,002 
NET INCO -49,616 52,583 1 ,000 
V24 -26,585 6,521 1 ,011 
Step 4 V2 -25,352 24, 367 1 ,000 
LONG_TER -17,282 8,226 1 ,004 
NET INCO 
-39,946 53,555 1 ,000 
V24 -30,444 34,550 1 ,000 
Step 5 V2 -18,853 14,030 1 ,000 
V9 -13,469 3,261 1 ,071 
LONG_TER 
-19,391 15,106 1 ,000 
NET INCO 
-41 ,378 59,079 1 ,000 
V24 
-59,869 96,061 1 ,000 
a. Based on conditional parameter estimates 
ROC Curve 
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Case Processi ng Summary 





Larger va lue:;: of the test resul! variable(s) indicate 
stronger ev idence fora positive actual state. 
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21 Months Prior to Failure 
Block 1: Method = Forward Stepwise (Conditional) 
Model Summary 
-2 Log Cox & Snell Nagelkerke 
Step likelihood R Square R Square 
1 56,346 ,494 ,659 
2 41,684 ,579 ,772 
3 35,641 ,610 ,813 
4 24,788 ,659 ,879 
5 25,102 ,658 ,877 
6 26 ,969 ,650 ,866 




Observed o 1 Correct 
Step 1 V27 o 46 4 92,0 
1 9 21 70 ,0 
Overall Percentage 83,8 
Step 2 V27 o 46 4 92,0 
1 4 26 86,7 
Overall Percentage 90,0 
Step 3 V27 o 46 4 92,0 
1 4 26 86,7 
Overall Percentage 90,0 
Step 4 V27 o 48 2 96,0 
1 3 27 90,0 
Overall Percentage 93,8 
Step 5 V27 o 48 2 96 ,0 
1 3 27 90 ,0 
Overall Percentage 93,8 
Step 6 V27 o 47 3 94,0 
1 1 29 96 ,7 
Overall Percentage 95,0 
Step 7 V27 o 47 3 94,0 
1 2 28 93,3 
Overall Percentage 93,8 
a. The cut va lue is ,500 
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Variables in the Equation 
B S. E. Wald df Sig . Exp( B) 
Step 1a NET_INCO 23,037 5,673 16,492 1 ,000 1,0E+10 
Step 'P NET INCO 23, 985 6,854 12,246 1 ,000 2,6E+10 
V2 1 
7,000 2,213 10,008 1 ,002 1097,106 
Step S: NET 
-
INCO 14,653 7,741 3, 583 1 ,058 2309901 
V21 11 ,967 3,943 9,213 1 ,002 157490,3 
V24 -2 ,082 1,067 3,805 1 ,051 , 125 
Step 4d NET 
-
INCO 8,419 8,917 ,892 1 ,345 4534,295 
QU ICK_AS 5,429 2,381 5,200 1 ,023 227 ,890 
V21 3,568 6,491 ,302 1 ,582 35,458 
V24 -7,499 2,902 6,679 1 ,010 ,001 
Step EP NET 
-
INCO 10,507 7,976 1,735 1 ,188 36561 ,041 
OUI CK_AS 6,228 2,015 9,557 1 ,002 506 ,595 
V24 -7,830 2,800 7,821 1 ,005 ,000 
Step EP QUICK_AS 7,342 2 ,003 13,440 1 ,000 1544,554 
V24 -9,468 2,764 11 ,735 1 ,001 ,000 
Step ye CURRENT 2,917 1,469 3,942 1 ,047 18,485 
QUI CK_AS 4,614 2,416 3,646 1 ,056 100,916 
V24 -11,252 3,496 10,360 1 ,001 ,000 
a. Variable(s) entered on step 1: NET _INCO. 
b. Vari able(s) entered on step 2: V21. 
c. Variable(s) entered on step 3: V24. 
d. Variable(s) entered on step 4: QUICK_AS. 
e. Vari able(s) entered on step 7: CURRENT. 
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Model it Term Removecf 
Change in 
Model Log -2 Log 
Variable Likelihood Likelihood 
Step 1 NET INCO -55,452 54 ,557 
Step 2 NET_ INCO -37 ,461 33,238 
V21 
-29 ,526 17,368 
Step 3 NET 
-
INCO -20 ,264 4,886 
V21 -29 ,654 23,667 
V24 -21 ,098 6,554 
Step 4 NET INCO -12,891 ,995 
-
QUICK_AS -18 ,547 12,306 
V21 -12,554 ,321 
V24 -22,447 20 ,106 
Step 5 NET 
-
INCO -13 ,517 1,932 
OUICK_AS -30 ,594 36 ,085 
V24 -25,965 26,829 
Step 6 QUICK_AS -64,484 101 ,999 
V24 -55,703 84,437 
Step 7 CURRENT -13,646 4 ,586 
QUICK_AS -14,102 5,498 
V24 -57 ,203 91 ,700 
a. Based on conditional parameter estimates 
ROC Curve 





Larger va lues of the test resul! variab le(s) indicate 
stronger evidence fora positive actual state. 
a. The positive actual state is 1. 
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24 Months Prior to Failure 
Block 1: Method = Forward Stepwise (Conditional) 
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Model Summary 
-2 Log Cox & Snell Nagelkerke 
Step likelihood R Square R Square 
1 54 ,548 ,464 ,635 
2 43,206 ,536 ,733 
3 37,545 ,568 ,777 
4 18,403 ,661 ,904 
5 18,428 ,661 ,904 
6 13,359 ,682 ,932 
7 9,634 ,697 ,952 




Observed o 1 Correct 
Step 1 V27 o 45 5 90,0 
1 5 24 82 ,8 
Overall Percentage 87 ,3 
Step 2 V27 o 46 4 92 ,0 
1 4 25 86 ,2 
Overall Percentage 89 ,9 
Step 3 V27 o 46 4 92 ,0 
1 5 24 82 ,8 
Overall Percentage 88 ,6 
Step 4 V27 o 46 4 92 ,0 
1 2 27 93 ,1 
Overall Percentage 92 ,4 
Step 5 V27 o 46 4 92 ,0 
1 2 27 93,1 
Overall Percentage 92,4 
Step 6 V27 o 48 2 96,0 
1 1 28 96,6 
Overall Percentage 96,2 
Step 7 V27 o 50 o 100,0 
1 1 28 96 ,6 
Overall Percentage 98,7 
Step 8 V27 o 50 o 100,0 
1 1 28 96,6 
Overall Percentage 98,7 
a . The cut va lue is ,500 
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Variables in the Equation 
B S.E. 
SJep CURRENT 4,567 1,017 
1 Constant 
-6 , 165 1,376 
~ep V3 37,855 13,785 
2 CURRENT 4, 119 1,076 
Constan t 
-7 ' 197 1,686 
SJep V3 52,390 17,790 





S~ep V3 82 ,001 39, 183 
4 CURRENT 
-,293 1,837 





S~ep V3 82 ,222 39,519 




-8,788 3, 577 
SJep V3 183,596 93,736 
6 V8 8,271 3,874 





8ıtep V3 379,248 251 ,142 
7 V6 13,628 9,684 
V8 13,975 8,884 





SJep V3 505,541 371,879 
8 V6 26,527 18,938 
V8 17,581 12,546 
LONG_TER 
-1 ,320 1,032 





a. Variable(s) entered on step 1: CURRENT. 
b. Variable(s) entered on step 2: V3. 
c. Variable(s) entered on step 3: V23. 
d. Variable(s) entered on step 4: V8. 
e. Variable(s) entered on step 6: V22 . 
f. Variable(s) entered on step 7: V6. 







































df Siq . Exp(B ) 
1 ,000 96,260 
1 ,000 ,002 
1 ,006 2,8E+16 
1 ,000 61,473 
1 ,000 ,001 
1 ,003 5,7E+22 
1 ,000 108,476 
1 ,028 ,972 
1 ,000 ,000 
1 ,036 4,1 E+35 
1 ,873 ,746 
1 ,013 466,661 
1 '171 ,971 
1 ,026 ,000 
1 ,037 5,1 E+35 
1 ,006 390,469 
1 ,156 ,970 
1 ,014 ,000 
1 ,050 5,43E+79 
1 ,033 3907,036 
1 ,087 1,8E+10 
1 ,173 ,921 
1 ,039 ,000 
1 '131 5,07+ 164 
1 ,159 829310,6 
1 '116 1172596 
1 ,143 2,7E+22 
1 ,338 ,837 
1 '115 ,000 
1 ,1 74 3,58+219 
1 '161 3,3E+11 
1 ,161 4,3E+07 
1 ,201 ,267 
1 ,196 1,8E+30 
1 ,368 ,765 
1 ,149 ,000 
Model if Term Removed 
Change in 
Model Log -2 Log 
Variable Likelihood Like lihood 
Step 1 CURRENT -53,211 51,874 
Step 2 V3 
-27 ,874 12,542 
CURRENT 
-38 ,255 33 ,305 
Step 3 V3 
-28, 181 18,818 
CURRENT 
-38,1 45 38,745 
V23 
-21 ,825 6,105 








Step 5 V3 
-16,952 15,475 
V8 
-66 ,538 114,647 
V23 
-11 , 164 3,899 
Step 6 V3 




-10 ,874 8,390 
V23 
-12,608 11 ,858 










Step 8 V3 
-63 ,655 120,354 
V6 









a. Based on conditional parameter estimates 
ROC Curve 






Larger values of the test result variab le(s) indicate 
stronger evidence for a positive actual state. 
a. The positive actual state is 1. 
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1PENDIX 3 
ctor Analysis Output Summary 
ıllonths Prior to Failure 
Communalities 
lnitial Extraction 
;ash/current liabilities 1,000 ,950 
;ash/net sales 1,000 ,785 
;ash/total assets 1,000 ,957 
;urrent assets/ current 
iabilities 1,000 ,852 
:;urrent assets / net sales 1,000 ,954 
:;urrent assets/total 
assets 1,000 ,838 
current liabilities/equity 1,000 ,946 
equity/fıxed assets 1,000 ,750 
equity/net sales 1,000 ,953 
inventory/net sales 1,000 ,782 
long term debUequity 1,000 ,964 
total debUequity 1,000 ,979 
net income/total assets 1,000 ,871 
net quick assets/inventory 1,000 ,972 
net sales/total assets 1,000 ,494 
quick assets/current 
liabilities 1,000 ,842 
quick assets/net sales 1,000 ,924 
quick assets/total assets 1,000 ,795 
working capital/net sales 1,000 ,968 
working capital/equity 1,000 ,947 
working capital/total 
1,000 ,941 assets 
ebiUtotal assets 1,000 ,361 
ebiUtotal interest 
payments 1,000 ,279 
total debUtotal assets 1,000 ,881 
retained earnings/total 
1,000 ,501 assets 
leturn on equity 1,000 ,850 
IExtraction Method: Principal Component Analysis . 
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Rotated Component Matriı 
Component 
1 2 3 4 5 6 
:ash/current liabilities ,02 ,20 ,00 -, 16 ,94 ,05 
:ash/net sales ,02 '15 ,02 ,14 ,86 ,04 
:ash/total assets ,04 '11 ,01 -, 15 ,94 ,17 
:urrent assets/ current 
'13 ,89 '16 -, 1 o ,09 -,05 iabilities 
:urrent assets / net sales ,04 -,07 -, 13 ,96 -,04 ,06 
current assets/total 
,20 ,57 ,21 ,05 -,08 ,65 
assets 
current liabilities/equity ,97 ,03 ,02 ,00 ,03 ,04 
equity/fixed assets ,04 ,84 '14 '11 ,05 -,05 
equity/net sales -,01 ,10 ,95 ,17 ,05 -,05 
inventory/net sales ,04 -,07 ,20 ,85 -, 13 ,01 
long term debUequity ,97 ,13 -,01 ,02 ,04 ,02 
total debUequity ,99 ,06 ,02 ,00 ,03 ,03 
net income/total assets 
'12 ,53 ,73 -, 11 '15 ,09 
net quick assets/inventory ,03 -, 10 -,97 ,07 '12 -,01 
net sales/total assets ,25 ,06 ' 14 -,54 ,30 ,1 7 
quick assets/current 
,07 ,83 ,04 -, 12 ,32 ,15 liabilities 
quick assets/net sales ,03 -,07 -,29 ,91 ,02 ,09 
quick assets/total assets ,08 ,55 ,02 ,00 '19 ,67 
working capital/net sales -,02 '1 9 ,94 -, 16 ,01 '11 
working capital/equity -,97 -,09 ,00 -,03 -,02 -,02 
working capital/total 
'13 ,79 ,53 -,08 ,08 '10 assets 
ebiUtotal assets 
'13 ,40 -,02 -, 16 ,28 ,28 
ebiUtotal interest 
-,01 -,09 ,02 -,07 ,14 ,50 payments 
total debUtotal assets 
-,08 -,63 -,49 -,04 -, 11 ,46 
retained earnings/total 
,10 ,09 ,1 5 ,62 '11 -,24 assets 
return on equity -,91 -, 13 -,01 -,02 -,02 -,02 
Extraction Method: Principal Component Analysis . 
Rotation Method: Varimax with Kaiser Normalization. 
a. Rotatıon converged ın 6 ıteratıons. 
Component Transformation Matrix 
Component 1 2 3 4 5 6 
1 ,416 ,680 ,485 -,155 ,287 '150 
2 ,864 -, 173 -,409 ,230 -,041 ,029 
3 ,029 ,044 ,479 ,713 -,476 -, 181 
4 -,261 ,310 -,369 ,631 ,526 ,159 
5 ,103 -,572 ,439 ,105 ,638 -,226 
6 -,018 -,287 ,197 ,074 -,073 ,932 
Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization. 
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;urrent assets/ current 
iabilities -,014 ,272 
;urrent assets / net sales 
-,001 -,006 
;urrent assets/total 
3ssets -,001 ,098 
;urrent liabilities/equity ,211 -,049 
~quity/fıxed assets 
-,033 ,268 
~quity/net sales ,000 -, 110 
nventory/net sales ,005 -,040 
long term debUequity ,207 -,010 
total debUequity ,213 -,040 
net income/total assets ,003 ,040 
net quick assets/inventory ,003 ,102 
net sales/total assets ,053 -,065 
quick assets/current 
-,032 ,228 liabilities 
quick assets/net sales 
-,004 ,014 
r:ıuick assets/total assets 
-,029 ,095 
r orking capital/net sales 
-,008 -,091 
r orking capital/equity 
-,207 ,022 
working capital/total 
-,009 ,166 assets 
ebiUtotal assets ,000 ,075 
ebiUtotal interest 
payments -,011 -, 101 
~otal debUtotal assets 
-,001 -, 175 
retained earnings/total 
,019 ,018 assets 
return on equity 
-, 194 ,008 
Extractıon Method: Prıncıpal Component Analysıs. 
































4 5 6 
-,006 ,344 -,057 
,083 ,332 -,043 
,001 ,349 ,037 
- ,024 -,056 -, 135 
,294 ,025 ,081 
,039 -, 132 ,407 
-,009 ,000 -,005 
,041 -,057 -, 117 
,074 ,053 -,001 
,261 -,002 ,059 
-,002 -,005 -,030 
-,007 -,001 -,011 
-,006 ,016 ,025 
,003 ,028 -,050 
-, 147 ,083 ,071 
-,013 ,024 -,004 
,277 ,037 ,083 
,034 -,031 ,398 
-,023 ,001 ,097 
-,001 ,007 ,019 
-,003 -,048 ,005 
-,028 ,043 ,124 
,002 ,028 ,346 
-,015 -,028 ,377 
'191 ,081 -, 160 
,001 ,013 ,021 
Cornponent Score Covariance Matrix 
Component 1 2 3 
1 1,000 ,000 ,000 
2 ,000 1,000 1,208E-16 
3 ,000 1,208E-16 1,000 
4 ,000 ,000 ,000 
5 ,000 ,000 ,000 
6 ,000 ,000 ,000 
Extraction Method: Principal Component Analysis . 
















lock 1: Method = Forward Stepwise (Conditional) 
Model Surnrnary 
-2 Log Cox & Snell Nagelkerke 
Step likelihood R Square R Square 
1 63,418 ,362 ,494 
2 38,042 ,549 ,750 





Observed o 1 
Step 1 V27 o 42 4 
1 8 19 
Overall Percentage 
Step 2 V27 o 42 4 
1 4 23 
Overall Percentage 
--Step 3 V27 o 44 2 
1 5 22 
Overall Percentage 




















Variables in the Equation 
B S.E. Wald df Siq. Exp(B) 
3jep FAC2 1 1,917 ,450 18, 161 1 ,000 6,798 
1 Constant -,873 ,338 6,680 1 ,010 ,418 
'ı!ep FAC2 1 3,150 ,764 16,984 1 ,000 23,329 
~ FAC5 1 2,933 ,826 12,618 1 ,000 18,787 
Constant 
-1 , 176 ,473 6,179 1 ,013 ,308 
3~ep FAC2 1 4,238 1, 191 12,655 1 ,000 69,242 
~ FAC5 1 3,873 1, 166 11 ,026 1 ,001 48,071 
FAC6 1 -1,545 ,589 6,880 1 ,009 ,213 
Constant -1,454 ,561 6,722 1 ,010 ,234 
a. Variable(s) entered on step 1: FAC2_ 1. 
b. Variable(s) entered on step 2: FAC5_ 1. 
c. Variable(s) entered on step 3: FAC6_ 1. 
Model it Term Removecf 
Change in 
Model Log -2 Log Sig. of the 
Variable Likelihood Likelihood df Change 
Step 1 FAC2 1 -48,470 33,522 1 ,000 
Step 2 FAC2 1 
-43,952 49,863 1 ,000 
FAC5 1 
-32,737 27,433 1 ,000 
$tep 3 FAC2 1 -43,41 o 58, 110 1 ,000 
FAC5 1 
-32,884 37 ,059 1 ,000 
FAC6 1 
-20,216 11 ,724 1 ,001 
a. Based on conditional parameter estimates 
152 
~onths Prior to Failure 
Communalities 
lnitial Extraction 
:ash/current liabilities 1,000 ,921 
:ash/net sales 1,000 ,857 
:ash/total assets 1,000 ,911 
:urrent assets/ current 
iabilities 1,000 ,882 
:urrent assets I net sales 1,000 ,969 
::urrent assets/total 
:ıssets 1,000 ,842 
current liabilities/equity 1,000 ,990 
equity/fıxed assets 1,000 ,640 
equity/net sales 1,000 ,952 
inventory/net sales 1,000 ,830 
long term debUequity 1,000 ,977 
total debUequity 1,000 ,992 
et income/total assets 1,000 ,760 
net quick assets/inventory 1,000 ,772 ~et sales/total assets 1,000 ,686 
1 
uick assets/current 
1,000 ,818 liabilities 
uick assets/net sales 1,000 ,865 
~uick assets/total assets 1,000 ,823 
orking capital/net sales 1,000 ,763 
rorking capital/equity 1,000 ,871 
borking capital/total 
1,000 ,939 ssets 
lebiUtotal assets 1,000 ,642 
r biUtotal internst 
1,000 ,551 payments 
total debUtotal assets 1,000 ,876 
retained earnings/total 
1,000 ,659 assets 
return on equity 1,000 ,972 
~xtraction Method: Principal Component Analysis . 
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~otated Component Mattix 
Component 
1 2 
~ash/current liabilities ,003 ,21 3 
~ash/net sales ,018 ,071 
~ash/total assets 
-,014 , 141 
current assets/ current 
iabilities -,025 ,889 
current assets / net sales ,015 ,020 
current assets/total 
assets -, 124 ,453 
current liabilities/equity ,992 ,049 
equity/fixed assets ,044 ,741 
equity/net sales ,038 '171 
inventory/net sales ,007 ,065 
long term debUequity ,982 ,086 
total debUequity ,993 ,057 
net income/total assets ,145 ,713 
net quick assets/inventorı ,021 ' 111 
cet sales/total assets -, 136 ,291 
quick assets/current 
-,010 ,709 iabilities 
quick assets/net sales ,021 -,045 
Fuick assets/total assets -,068 ,342 
working capital/net sales 
-,025 ,330 
rorki ng capital/equity -,881 ,186 
rorking capital/total 
-,043 ,892 assets 
bbiUtotal assets ,042 ,309 
kbiUtotal interest 
,016 -,104 payments 
~otal debUtotal assets 
-,091 -,805 
retained earnings/total 
,095 '196 assets 
return on equity 
-,981 -,073 
~xtractıon Method: Principal Component Analysis . 
Eotation Method: Varimax with Kaiser Normalization. 
a. Rotation converged in 7 iterations. 
3 4 5 6 7 
,926 -,098 -,018 ,061 -,069 
,894 ,203 ,024 -,023 -,099 
,934 -,081 ,017 ,104 ,017 
,21 7 ,019 , 149 ,092 -, 119 
-,023 ,980 -,069 ,006 ,046 
,109 ,298 ,524 ,347 ,356 
,010 ,027 ,009 ,052 ,014 
,036 -, 119 -,106 ,049 ,246 
-,027 ,476 -,831 ,036 -,050 
-,154 ,847 -,282 -,069 ,019 
,059 ,020 ,007 -,041 -,005 
,020 ,026 ,009 ,033 ,010 
,134 ,051 ,324 ,326 -,011 
,839 -,024 ,075 ,031 ,218 
-,003 -,612 ' 149 ,061 ,427 
,451 -, 114 ,218 ,214 ,071 
' 154 ,879 ,227 ,103 ,068 
,383 ,057 ,492 ,388 ,400 
-, 008 -,005 ,785 -,055 -, 186 
,097 ,005 ,132 -, 173 ,065 
,206 ,092 ,249 '166 -,035 
,299 -,055 ' 146 ,656 -,002 
,014 ,011 -,072 -, 114 ,722 
,035 ,046 ,313 -,071 ,336 
-,061 ,032 -, 112 ,761 -,124 
-,021 -,046 ,013 ,045 ,002 
154 
Component Transformation Matrix 
=:omponent 1 2 3 
1 ,041 ,726 ,539 
z ,972 ,024 -,038 
3 -, 198 ,076 ,050 
ı ,051 -,544 ,818 
5 ,097 -,275 -, 179 
5 ,007 ,056 -,068 
7 ,055 ,304 ,018 
C:xtraction Method: Principal Component Analysis . 










5 6 7 
,299 ,295 ,068 
-,138 ,048 -,069 
-,204 ,048 -,047 
-,042 -,143 ,102 
,834 ,086 ,347 
-,378 ,155 ,907 
,098 -,925 ,184 
DOGUS CNİV:i:T~ır;.· 
~ri"r•Tl'.rPTT l> 1'.TFGİ 
Component Score Coefficient Matrix 
Comoonent 
1 2 3 4 5 6 7 
:::ash/current liabilities 
-,004 -,018 ,272 -,037 -,065 -,033 -,091 
:::ash/net sales ,001 -,047 ,276 ,064 -,003 -,09 1 -, 120 
cash/total assets 
-,006 -,051 ,272 -,031 -,057 ,014 -,030 
current assets/ current 
liabilities -,010 ,234 -,007 ,011 ,013 -, 136 -,096 
current assets I net sales 
-,007 ,014 -,011 ,306 ,014 -,032 ,052 
current assets/total 
assets -,020 ,037 -,058 '113 ,169 ,136 ,222 
current liabilities/equity ,211 ,001 -,005 -,001 ,025 -,007 ,033 
equity/fixed assets ,010 ,241 -,056 -,045 -, 149 -, 118 ,239 
equity/net sales 
-,024 ,105 ,012 '101 -,407 ,055 ,074 
inventory/net sales 
-,011 ,069 -,040 ,255 -,090 -,076 ,067 
long term debt/equity ,213 ,029 ,014 ,000 ,030 -,099 ,020 
total debt/equity ,212 ,007 -,001 -,001 ,026 -,026 ,031 
net income/total assets ,025 ,123 -,044 ,020 ,090 ,089 -,038 
net quick assets/inventory ,011 -,034 ,237 -,006 -,036 -,056 ,134 
net sales/total assets 
-,012 ,086 -,051 -, 184 -,043 -,009 ,332 
quick assets/current 
-,003 liabi lities ,133 ,062 -,033 ,008 -,008 ,028 
quick assets/net sales ,001 -,062 ,031 ,287 ,147 ,035 ,018 
quick assets/total assets 
-,007 -,025 ,033 ,032 ,128 ,192 ,244 
working capital/net sales ,015 ,058 -,050 ,046 ,410 -, 188 -,238 
working capital/equity 
-, 178 ,086 ,017 ,024 ,033 -, 181 ,024 
working capital/total 
-,012 assets ,216 -,023 ,037 ,051 -,084 -,043 
ebit/total assets 
-,013 -,080 ,028 -,036 -,022 ,491 -,045 
ebit/total interest 
payments ,023 ,023 -,012 ,007 -, 111 -, 100 ,599 
total debt/total assets ,002 -,255 ,049 ,037 ,180 ,074 ,203 
retained earnings/total 
-,017 assets -,099 -,064 -,028 -, 120 ,652 -, 102 
return on equity 
-,212 -,030 -,004 -,007 -,023 ,097 -,027 
Extraction Method: Principal Component Analysis . 
Rotation Method: Varimax with Kaiser Normalization. 
Component Scores. 
156 
Component Score Covariance Matrix 
:::omponent 1 2 3 
1 1,000 ,000 ,000 
2 ,000 1,000 ,000 
3 ,000 ,000 1,000 
ı ,000 ,000 ,000 
5 ,000 ,000 ,000 
5 ,000 ,000 ,000 
7 ,000 ,000 ,000 
=:xtraction Method: Principal Component Analysis . 










ock 1: Method = Forward Stepwise (Conditional) 
Model Summary 
-2 Log Cox & Snell Nagelkerke 
Step likelihood R Square R Square 
1  61,832 ,387 ,523 




Observed o 1 
Step 1 V27 o 36 7 
1 6 23 
Overall Percentage 
Step 2 V27 o 38 5 
1 4 25 
Overall Percentage 
Step 3 V27 o 39 4 
1 5 24 
Overall Percentage 
Step 4 V27 o 39 4 
1 5 24 
Overall Percentage 
Step 5 V27 o 39 4 
1 3 26 
Overall Percentage 



























Variables in the Equation 
B S.E. Wald df Sig. Exp(B) 
S~ep FAC2 1 2,365 ,600 15,534 1 ,000 10,643 
1 Constant -,929 ,386 5,785 1 ,016 ,395 
~ep FAC2 1 2,836 ,704 16,239 1 ,000 17,049 
2 FAC6 1 1, 164 ,401 8,436 1 ,004 3,201 
Constant 
-1,213 ,459 6,977 1 ,008 ,297 
S~ep FAC2 1 3,557 ,901 15,598 1 ,000 35,056 
3 FAC3 1 3,549 1,313 7,309 1 ,007 34,767 
FAC6 1 1,901 ,593 10,280 1 ,001 6,694 
Constant -1 ,083 ,545 3,954 1 ,047 ,338 
SJep FAC2 1 4,349 1, 178 13,630 1 ,000 77,424 
4 FAC3 1 3,389 1,442 5,520 1 ,019 29,636 
FAC6 1 2,145 ,702 9,329 1 ,002 8,540 
FAC7 1 -1,482 ,731 4,110 1 ,043 ,227 
Constant -1,473 ,668 4,864 1 ,027 ,229 
SJep FAC2 1 5,220 1,608 10,540 1 ,001 184,856 
5 FAC3 1 2,982 1,504 3,932 1 ,047 19,726 
FAC4 1 -2,017 1,398 2,080 1 ,149 ,133 
FAC6 1 2,373 ,824 8,292 1 ,004 10,733 
FAC7_1 
-2,259 1,042 4,700 1 ,030 ,105 
Constant -2,348 1,069 4,819 1 ,028 ,096 
a. Variable(s) entered on step 1: FAC2_ 1. 
b. Variable(s) entered on step 2: FAC6_ 1. 
c. Variable(s) entered on step 3: FAC3_1. 
d. Variable(s) entered on step 4: FAC7_1. 
e. Variable(s) entered on step 5: FAC4_1. 
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Model it Term Removed 
Changein 
Model Log -2 Log Sig. of the 
Variable Likelihood Likelihood df Change 
Step 1 FAC2 1 -49,651 37,470 1 ,000 
Step 2 FAC2 1 -48 , 138 44,042 1 ,000 
FAC6 1 
-31,752 11 ,270 1 ,001 
Step 3 FAC2 1 -44,502 52,863 1 ,000 
FAC3 1 -26 ,572 17,001 1 ,000 
FAC6 1 -28 ,740 21,337 1 ,000 
Step 4 FAC2 1 -47,419 64,736 1 ,000 
FAC3 1 -22 ,966 15,832 1 ,000 
FAC6 1 -27 ,303 24,504 1 ,000 
FAC7 1 -18,345 6,589 1 ,010 
Step 5 FAC2 1 -51 , 112 77 ,329 1 ,000 
FAC3 1 -20,571 16,247 1 ,000 
FAC4 1 -15,386 5,878 1 ,015 
FAC6 1 -25,585 26,276 1 ,000 
FAC7_1 -17,630 10,366 1 ,001 
a. Based on conditional parameter estimates 
159 
Vionths Prior to Failure 
Communalities 
lnitial Extraction 
::ash/current liabilities 1,000 ,958 
cash/net sales 1,000 ,925 
cash/tota l assets 1,000 ,959 
current assets/ current 
liabilities 1,000 ,824 
current assets I net sales 1,000 ,949 
current assets/total 
assets 1,000 ,765 
current liabilities/equity 1,000 ,945 
equity/fıxed assets 1,000 ,564 
equity/net sales 1,000 ,821 
inventory/net sales 1,000 ,913 
long term debt/equity 1,000 ,842 
total debt/equity 1,000 ,962 
net income/total assets 1,000 ,725 
net quick assets/inventory 1,000 ,806 
net sales/total assets 1,000 ,607 
quick assets/current 
1,000 ,822 liabilities 
quick assets/net sales 1,000 ,851 
quick assets/total assets 1,000 ,907 
working capital/net sales 1,000 ,938 
working capital/equity 1,000 ,827 
working capital/total 
1,000 ,857 assets 
ebit/total assets 1,000 ,401 
ebit/total interest 
payments 1,000 ,810 
total debt/total assets 1,000 ,916 
retained earnings/total 
1,000 ,422 assets 
return on equity 1,000 ,534 
\Extraction Method: Principal Component Analysis . 
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:ash/net sales ,583 ,013 
:ash/total assets 
-,087 , 101 
:urrent assets/ current 
iabilities -, 176 ,814 
:urrent assets / net sales ,943 -, 123 
:urrent assets/total 
lssets -, 170 ,345 
:urrent liabilities/equity ,004 ,002 
~quity/fixed assets ,073 ,052 
~quity/net sales ,877 , 149 
nventory/net sales ,907 -, 130 




net income/total assets ,099 ,822 
net quick assets/inventory 
-,013 -,031 
net sales/total assets 
-,320 ,069 
quick assets/current 
-,091 ,649 liabilities 
quick assets/net sales ,810 -,088 
quick assets/total assets 
-,058 ,264 
working capital/net sales 
-,922 ,137 
working capital/equity 
-, 150 ,027 
working capital/total 




payments ,015 -,073 
total debt/total assets 
-,021 -,945 
retained earnings/total 
,609 ,031 assets 
return on equity 
-,078 -,215 
Extraction Method: Principal Component Analysis . 
Rotation Method: Varimax with Kaiser Normalization. 






























5 6 7 
,018 -,069 ,056 
-,044 -,023 -,041 
,057 -,047 ,090 
,286 -, 182 ,011 
-,051 ,067 -, 182 
,774 ,053 , 121 
,020 -,004 ,037 
,179 ,059 ,718 
-, 115 -,060 ,019 
-,252 ,051 -,064 
-,045 ,267 ,056 
,007 ,052 ,042 
,106 ,164 ,015 
,393 -,006 -,087 
-, 107 -,109 ,666 
,502 -,204 ,009 
,256 ,078 -,322 
,871 -,033 ,055 
,251 ,013 -,058 
,093 ,245 ,006 
,428 -, 129 ,057 
,156 ,065 ,303 
-,040 ,892 ,008 
,122 -,015 ,048 
,084 -,010 ,117 
-,066 -,423 ,070 
Component Transformation Matrix 
Component 1 2 3 
1 -,637 ,574 ,004 
2 ,723 ,424 ,095 
3 -,009 ,153 ,939 
4 -,204 -,521 ,286 
5 ,024 -,382 ,078 
6 -, 110 ' 184 -, 11 o 
7 '131 -, 124 -,099 
Extraction Method: Principal Component Analysis . 










5 6 7 
,408 -,084 ,148 
,229 -,029 -,040 
-,081 ,134 ,084 
-, 118 -,097 ,057 
,802 ,358 -,257 
-,321 ,872 -,183 
'118 ,277 ,931 




:ash/net sales ,100 ,001 
:ash/total assets 
-,037 -,01 o 
:urrent assets/ current 
iabilities -,009 ,217 
;urrent assets / net sales ,189 -,006 
;urrent assets/total 
3ssets ,024 -,045 
;urrent liabilities/equity 
-,004 -,044 
:!quity/fıxed assets ,098 -,057 
:!quity/net sales ,193 ,078 
ı n ventory/net sales 
'181 ,024 




net income/total assets ,033 ,271 
net quick assets/inventory 
-,014 -, 109 
net sales/total assets 
-,014 -,010 
quick assets/current 
,016 '112 liabilities 
quick assets/net sales ,165 -,048 
quick assets/total assets ,043 -,095 
working capital/net sales 




-,014 ,165 assets 
ebiUtotal assets ,037 '131 
ebiUtotal interest 
payments -,028 ,003 
total debUtotal assets 
-,002 -,359 
retained earnings/total 
,154 -,01 2 assets 
return on equity 
-,005 -,063 
[ 
ıExtractıon Method: Prıncıpal Component Analysıs. 





























-, 109 ,037 
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5 6 7 
-, 140 ,036 ,000 
-,073 ,028 -,001 
-,093 ,054 ,038 
-,01 3 -, 120 -,066 
,052 ,019 -,053 
,388 ,052 ,073 
,049 -,068 -,021 
,108 ,066 ,635 
-,043 -,078 ,083 
-,068 ,009 ,043 
-,016 ,169 ,000 
,037 -,021 -,017 
-, 103 ,156 -,025 
,160 ,057 -,094 
-,097 -,063 ,529 
,136 -, 129 -,050 
,219 ,030 -, 186 
,445 -,002 ,028 
,070 ,038 -, 143 
,003 ,269 ,042 
,083 -,079 -,029 
-,016 ,076 ,228 
-,013 ,735 ,034 
,262 -,030 ,102 
,094 -,041 '151 
-,034 -,303 ,077 
Component Score Covariance Matrix 
:::omponent 1 2 3 
1 1,000 ,000 ,000 
2 ,000 1,000 ,000 
3 ,000 ,000 1,000 
ı ,000 ,000 ,000 
5 ,000 ,000 ,000 
5 ,000 ,000 ,000 
7 ,000 ,000 ,000 
Extraction Method: Principal Component Analysis . 










ock 1: Method = Forward Stepwise (Conditional) 
Model Summary 
-2 Log Cox & Snell Nagelkerke 
Step likelihood R Square R Square 
1 51 , 127 ,485 ,656 




Observed o 1 
ıstep 1 V27 o 41 4 
1 4 26 
Overall Percentage 
Step 2 V27 o 42 3 
1 5 25 
Overall Percentage 
a. The cut value is ,500 
1 

















1 B S.E. Wald df Siq. Exo(B) 
ı ~~ep FAC2 1 3,833 ,895 18,326 1 ,000 46,185 
Constant -1,253 ,440 8, 114 1 ,004 ,286 
8t!ep FAC2 1 4,478 1,057 17,951 1 ,000 88,040 
2 FAC4 1 2,935 ,979 8,989 1 ,003 18,829 
Constant 
-1,228 ,496 6,125 1 ,013 ,293 
a. Variable(s) entered on step 1: FAC2_ 1. 










Model if Term Removecf 
Change in 
Model Log -2 Log Sig. of the 
ı/ariable Likelihood Likelihood df Chançıe 
3tep 1 FAC2 1 
-51 ,220 51,313 1 ,000 
3tep 2 FAC2 1 
-47,448 58 ,967 1 ,000 
FAC4 1 
-26,750 17,572 1 ,000 
a. Based on conditional parameter estimates 
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Months Prior to Failure 
Communalities 
lnitial Extraction 
:ash/current liabilities 1,000 ,866 
:ash/net sales 1,000 ,811 
:ash/total assets 1,000 ,876 
~urrent assets/ current 
iabilities 1,000 ,944 
~urrent assets / net sales 1,000 ,957 
::urrent assets/total 
3ssets 1,000 ,763 
current liabilities/equity 1,000 ,908 
equity/fıxed assets 1,000 ,879 
equity/net sales 1,000 ,966 
inventory/net sales 1,000 ,905 
long term debUequity 1,000 ,745 
total debUequity 1,000 ,944 
net income/total assets 1,000 ,859 
net quick assets/inventory 1,000 ,810 
net sales/total assets 1,000 ,695 
quick assets/current 
1,000 ,876 liabilities 
quick assets/net sales 1,000 ,909 
quick assets/total assets 1,000 ,914 
working capital/net sales 1,000 ,958 
working capital/equity 1,000 ,765 
working capital/total 
1,000 ,937 assets 
ebiUtotal assets 1,000 ,645 
ebiUtotal interest 
payments 1,000 ,592 
total debUtotal assets 1,000 ,862 
retained earnings/total 
1,000 ,476 assets 
return on equity 1,000 ,668 
IExtraction Method: Princi p al Com onent Anal sis. p y 
166 
Rotated Component Matrfx 
1 2 
;ash/current liabilities ,169 -,095 
:ash/net sales 
-,441 -,085 
:ash/total assets ,099 -,096 
:urrent assets/ current 
iabilities ,331 -,018 
~urrent assets I net sales 
-,636 -,006 
~urrent assets/total 
3ssets ,242 ,174 
~urrent liabilities/equity ,032 ,944 
equity/fıxed assets ,009 ,034 
equity/net sales ,973 ,021 
inventory/net sales 
-,750 ,018 
long term debl/equity ,031 ,839 
total debl/equity ,034 ,962 
net income/total assets ,782 ,093 
net quick assets/inventor ,032 -, 196 
net sales/total assets ,128 ,245 
quick assets/current 
,274 -,094 liabi lities 
quick assets/net sales 
-,259 -,031 
quick assets/total assets ,224 -,032 




,826 ,043 assets 
ebil/total assets ,166 -, 174 
ebil/total interest 
payments -,015 -,014 
total debi/total assets 
-,811 -,034 
retained earnings/total 
-,082 -,082 assets 
return on equity 
-,033 -,773 
Extraction Method: Principal Component Analysis . 
Rotation Method: Varimax with Kaiser Normalization. 
a. Rotation converged in 21 iterations. 
Comoonent 
3 4 5 
,107 ,893 -, 122 
,043 ,685 ,350 
,038 ,792 -, 186 
,636 ,349 -,099 
,089 -,006 ,718 
,783 -, 115 ,093 
-,025 -, 102 -,056 
-,012 -,054 ,036 
,047 -,079 -,058 
-, 158 -,014 ,376 
,078 -, 102 ,021 
-,002 -, 107 -,041 
,398 ,162 -,176 
,078 ,280 -,033 
,205 ,153 -,724 
,700 ,394 -,074 
,335 ,006 ,828 
,856 ,071 '117 
,035 -,088 -,064 
,094 -,048 '151 
,435 ,091 -,087 
,413 '101 -,318 
'119 -,025 -,088 
-,262 -,246 ,122 
,308 -,046 -,321 
-,081 -,012 -,017 
167 
6 7 8 
-,022 -,046 ,051 
'119 -,040 ,009 
,432 ,003 -,078 
-,456 ,160 ,252 
-,047 ,159 -,026 
,052 ,165 -, 101 
-,031 -,009 ,019 
-,017 ,934 -,012 
,068 ,020 -,040 
-, 198 ,369 ,002 
-,073 ,087 ,105 
-,042 ,013 ,040 
,004 ,027 ,150 
,825 -,020 ,069 
,130 -,109 -, 019 
-,268 -,148 ,217 
,143 -, 142 -,049 
,246 -,223 -,031 
,080 ,025 -,047 
-,058 ,128 ,003 
-, 137 ,154 ,069 
,262 ,237 ,425 
,025 -,056 ,752 
,220 -,027 -,098 
,060 -,048 -,507 
,148 -,082 ,181 
Gomponent Transformation Matrix 
:::omponent 1 2 3 
1 ,819 ,088 ,423 
~ -,038 -,898 ,174 
3 -,308 ,334 ,664 
ı -,212 ,242 -,257 
) 
-,084 -,048 - , 198 
3 ,404 ,095 -,438 
7 -,070 ,029 ,139 
3 ' 112 ,068 -, 181 
=:xtraction Method: Principal Component Analysis . 








-, 187 -,135 
-, 116 ,276 
168 
6 7 8 
-,007 -,021 ,100 
,168 -,046 ,061 
-,047 ,048 ,106 
,378 -,240 -,005 
-,567 ,548 ,441 
,100 ,254 -,256 
,635 ,720 ,027 
,303 -,234 ,845 
Component Score Coefficient Matrix 
1 2 
3sh/current liabilities ,030 ,017 
3sh/net sales 
-,047 ,039 
ash/total assets ,019 ,035 
urrent assets/ current 
3bilities -,033 -,024 
urrent assets / net sales 
-,060 ,025 
urrent assets/total 
ssets -,036 ,031 
urrent liabilities/equity 
-,003 ,241 
quity/fıxed assets ,008 ,001 
:quity/net sales ,274 -,001 
ıventory/net sales 
-, 129 ,009 




ı et income/total assets ,135 ,022 
ıet quick assets/inventor ,018 ,014 
ı et sales/total assets 
-, 136 ,047 
ıu ick assets/current 
-,048 -,029 iabilities 
ıu ick assets/net sales ,043 ,032 
ıuick assets/total assets 
-,039 ,003 
working capital/net sales ,273 ,001 
working capital/equity ,011 -,225 
working capital/total 




oayments -,058 ,007 
otal debUtotal assets 
-, 175 ,000 
·etained earnings/total 
-, 130 -,050 ıssets 
·eturn on equity ,001 -, 191 
cxtraction Method: Principal Component Analysis . 
~otation Method: Varimax with Kaiser Normalization. 
::;omponent Scores. 
Comoonent 
3 4 5 
-,093 ,417 ,005 
-,037 ,325 ,155 
-,074 ,335 -,028 
,167 '121 -,059 
,071 ,023 ,265 
,325 -, 136 ,013 
-,013 ,004 ,011 
-,003 ,012 -,029 
-, 117 -,027 ,159 
,010 ,052 ,051 
,019 -,010 ,037 
-,006 ,001 ,018 
,035 ,029 ,036 
,007 ,025 ,037 
,126 ,006 -,384 
,203 ,103 -,038 
'112 -,018 ,406 
,334 -, 103 ,051 
-, 118 -,030 ,155 
,047 -,065 ,027 
,049 ,018 ,068 
,152 -,082 -, 174 
,011 -,095 -,031 
,047 -, 118 -,075 
,234 -,061 -,259 
-,027 -,071 -,022 
169 
6 7 8 
-, 117 -,005 -,040 
,017 -,015 -,013 
,220 ,086 -, 112 
-,328 ,082 ,094 
,004 ,086 ,003 
,096 ,132 -, 145 
,045 -,018 ,042 
,089 ,736 -,061 
,082 ,023 -,052 
-, 109 ,253 ,012 
,028 ,046 ,102 
,043 -,004 ,058 
,023 ,026 ,066 
,573 ,074 ,086 
,050 -,031 -,058 
-,230 -, 140 ,087 
'131 -, 138 -,009 
,176 -, 155 -,069 
,091 ,029 -,056 
-,068 ,091 -,024 
-,064 '110 -,019 
,220 ,209 ,317 
,064 -,083 ,655 
,1 58 -,007 -,009 
-,011 ,015 -,474 
,063 -,055 ,165 
Component Score Covariance Matrix 
~omponent 1 2 3 
1 1,000 ,000 ,000 
) 
,000 1,000 ,000 
l ,000 ,000 1,000 
~ ,000 ,000 ,000 
j ,000 ,000 ,000 
) ,000 ,000 ,000 
r ,000 ,000 ,000 
3 ,000 ,000 ,000 
:.xtraction Method: Principal Component Analysis . 
~otation Method: Varimax with Kaiser Normalization . 











6 7 8 
,000 ,000 ,000 
,000 ,000 ,000 
,000 ,000 ,000 
,000 ,000 ,000 
,000 ,000 ,000 
1,000 ,000 ,000 
,000 1,000 ,000 
,000 ,000 1,000 
ock 1: Method = Forward Stepwise (Conditional) 
Model Summary 
-2 Log Cox & Snell Nagelkerke 
Step likelihood R Square R Square 
1 71,836 ,337 ,458 
2 56,463 ,456 ,619 
3 50,777 ,494 ,671 
4 45,766 ,526 ,714 




Observed o 1 Correct 
Step 1 V27 o 42 6 87,5 
1 10 20 66,7 
Overall Percentage 79,5 
Step 2 V27 o 43 5 89 ,6 
1 7 23 76,7 
Overall Percentage 84 ,6 
Step 3 V27 o 45 3 93,8 
1 7 23 76,7 
Overall Percentage 87,2 
Step 4 V27 o 45 3 93 ,8 
1 6 24 80,0 
Overall Percentage 88,5 
Step 5 V27 o 45 3 93,8 
1 4 26 86,7 
Overall Percentage 91,0 
a. The cut value is ,500 
171 
Variables in the Equation 
B S.E. Wald df Sig. Exp(B) 
3~ep FAC4 1 1,756 ,397 19,513 1 ,000 5,787 
1 Constant -,557 ,295 3,561 1 ,059 ,573 
~ep FAC3 1 1,487 ,473 9,885 1 ,002 4,425 
2 FAC4 1 2,217 ,494 20,132 1 ,000 9,177 
Constant 
-,800 ,362 4,889 1 ,027 ,449 
S~ep FAC1 1 2,667 1,905 1,960 1 ,162 14,392 
3 FAC3 1 1,663 ,516 10,399 1 ,001 5,277 
FAC4 1 2,097 ,544 14,850 1 ,000 8,139 
Constant -1, 184 ,535 4,893 1 ,027 ,306 
S~ep FAC1 1 4,634 2,020 5,264 1 ,022 102,967 
4 FAC3 1 1,972 ,598 10,866 1 ,001 7,184 
FAC4 1 2,127 ,548 15,061 1 ,000 8,387 
FAC5 1 -,954 ,437 4,762 1 ,029 ,385 
Constant -1,662 ,581 8,198 1 ,004 ,190 
SJep FAC1 1 4,959 2,428 4,172 1 ,041 142,520 
5 FAC3 1 1,948 ,619 9,912 1 ,002 7,017 
FAC4 1 2,290 ,576 15,827 1 ,000 9,873 
FAC5 1 
-,937 ,457 4,208 1 ,040 ,392 
FAC8 1 ,585 ,376 2,419 1 ,120 1,795 
Constant -1,834 ,696 6,950 1 ,008 ,160 
a. Variable(s) entered on step 1: FAC4_1. 
b. Variable(s) entered on step 2: FAC3_ 1. 
c. Variable{s) entered on step 3: FAC1 _ 1. 
d. Variable(s) entered on step 4: FAC5_ 1. 
e. Variable(s) entered on step 5: FAC8_ 1. 
172 
Model it Term Removecf 
Changein 
Model Log -2 Log Sig. of the 
fariable Likelihood Likelihood df Chanqe 
>tep 1 FAC4 1 -51 ,970 32 , 103 1 ,000 
>tep 2 FAC3 1 -36,598 16,733 1 ,000 
FAC4 1 
-48,815 41, 167 1 ,000 
)tep 3 FAC1 
-
1 -28 ,348 5,918 1 ,015 
FAC3 1 -34 ,335 17,893 1 ,000 
FAC4 1 -40 ,288 29,799 1 ,000 
)tep 4 FAC1 
-
1 -27 ,568 9,370 1 ,002 
FAC3 1 -33,217 20 ,667 1 ,000 
FAC4 1 -37,913 30 ,059 1 ,000 
FAC5 1 -25,718 5,670 1 ,017 
3tep 5 FAC1 1 -25,839 9,157 1 ,002 
FAC3 1 
-30,639 18,758 1 ,000 
FAC4 1 -37,626 32,733 1 ,000 
FAC5 1 -23,709 4,899 1 ,027 
FAC8 1 -22,954 3,389 1 ,066 
a. Based on conditional parameter estimates 
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Months Prior to Failure 
Communalities 
lnitial Extraction 
;ash/current liabilities 1,000 ,862 
;ash/net sales 1,000 ,729 
;ash/total assets 1,000 ,820 
:urrent assets/ current 
iabilities 1,000 ,756 
:urrent assets / net sales 1,000 ,968 
:urrent assets/total 
3ssets 1,000 ,753 
~urrent liabilities/equity 1,000 ,987 
:ıquity/fıxed assets 1,000 ,867 
:ıquity/net sales 1,000 ,979 
inventory/net sales 1,000 ,752 
long term debVequity 1,000 ,889 
total debUequity 1,000 ,990 
net income/total assets 1,000 ,937 
net quick assets/inventory 1,000 ,929 
net sales/total assets 1,000 ,888 
quick assets/current 
1,000 ,846 liabilities 
quick assets/net sales 1,000 ,814 
quick assets/total assets 1,000 ,789 
working capital/net sales 1,000 ,979 
working capital/equity 1,000 ,982 
working capital/total 
1,000 ,975 assets 
ebiUtotal assets 1,000 ,563 
ebiUtotal interest 
payments 1,000 ,187 
total debi/total assets 1,000 ,943 
retained earnings/total 
1,000 ,259 assets 
return on equity 1,000 ,984 
Extraction Method: Principal Component Analysis . 
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;urrent assets/ current 
iabilities -,054 ,723 
;urrent assets / net sales 
-, 037 ,017 
;urrent assets/total 
3ssets ,144 ,692 
;urrent liabilities/equity ,993 -,005 
equity/fixed assets 
-,002 ,229 
equity/net sales ,014 ,154 
inventory/net sales 
-,013 -,202 
long term debUequity ,940 -,055 
total debUequity ,994 -,007 
net income/total assets ,031 ,203 
net quick assets/inventory 
-,019 -,098 
net sales/total assets ,097 ,195 
quick assets/current 
-,097 ,830 liabilities 
quick assets/net sales 
-,047 ,204 
quick assets/total assets 
-,024 ,832 








payments -,024 ,179 
total debUtotal assets ,000 -, 333 
retained earnings/total 
-,053 ,266 assets 
return on equity 
-,991 ,004 
Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization. 
a. Rotation converged in 7 iterations. 
Component 
3 4 5 6 
-,203 ,108 ,838 -,046 
,323 '101 ,776 ,048 
-, 197 ,030 ,837 -,002 
-,017 ,159 ,368 , 119 
,974 ,056 ,009 -, 115 
,328 -, 183 -,066 ,250 
-,015 -,009 -,031 ,003 
-,002 ,867 ,199 ,086 
-, 150 ,057 ,058 ,948 
,819 ,045 '114 -,100 
-,016 ,021 -,035 ,023 
-,015 -,008 -,031 ,003 
-,027 ,904 ,044 ,203 
-,073 -,018 ,018 -,036 
-,298 -,852 ,043 ,046 
-,097 ,091 ,345 ,042 
,860 ,051 -,085 -, 100 
,183 -,209 -,008 ,137 
-,1 59 ,044 ,047 ,955 
,037 ,008 ,031 -,006 
-,011 ,078 ,106 ,498 
-,210 ,124 -,005 ,038 
-, 114 ,047 -, 343 -, 115 
,091 -,368 -, 173 -,383 
,033 -,417 ,013 ,088 
,014 -,005 ,026 -,002 




























Component Transformation Matrix 
Component 1 2 3 
1 -, 198 ,661 -,081 
2 ,964 ,103 -, 113 
3 ,122 ,007 ,851 
4 ,031 ,462 ,395 
5 '121 ,104 -, 194 
6 ,004 ,564 -,207 
7 ,015 '101 ,140 
Extraction Method: Principal Component Analysis. 










5 6 7 
,361 ,395 ,415 
-,032 ,165 ,133 
,105 -,207 ,054 
-,075 -,098 -,026 
,766 -,492 -,326 
-,510 -,423 -,289 
,065 ,586 -,785 
Component Score Coefficient Matrix 
1 2 
;ash/current liabilities ,012 ,009 
;ash/net sales ,013 -, 102 
;ash/total assets ,009 -,017 
;urrent assets/ current 
ı iabilities ,004 ,189 
current assets / net sales ,003 ,001 
current assets/total 
assets ,033 ,210 
current liabilities/equity ,206 ,015 
equity/fıxed assets ,009 ,059 
equity/net sales 
-,008 -,073 
inventory/net sales ,005 -, 116 
long term debt/equity ,1 93 -,011 
total debt/equity ,206 ,015 
net income/total assets ,009 ,050 
net quick assets/inventory ,009 '110 
net sales/total assets ,015 ,025 
quick assets/current 
-,003 ,262 liab ilities 
quick assets/net sales ,001 ,103 
quick assets/total assets ,005 ,300 









payments -,013 ,117 
total debt/total assets ,005 ,032 
retained earnings/total 
-,009 ,086 assets 
return on equity 
-,206 -,016 
Extraction Method: Principal Component Analysis. 




























,030 -, 159 
-,004 -,009 
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5 6 7 
,344 -,075 -,015 
,367 ,058 -,010 
,358 -,041 -,008 
,065 -,056 -,001 
,019 ,021 -,001 
-,096 ,059 -,008 
,013 -,010 -,015 
-,001 -,030 -,045 
,022 ,483 -, 112 
,093 ,018 ,110 
,013 -,001 ,011 
,013 -,010 -,014 
-,074 ,021 -,027 
,048 ,182 -,613 
,051 -,020 ,134 
,043 -,090 -,083 
-,050 ,018 -,098 
-,090 ,011 -, 135 
,019 ,496 -,144 
-,019 ,006 ,002 
-,023 ,091 ,286 
-, 113 -,103 -,041 
-,202 -, 127 ,066 
,001 -,020 -,315 
,006 ,051 -,055 
-,014 ,010 ,018 
Component Score Covariance Matrix 
:::omponent 1 2 3 
1 1,000 ,000 ,000 
2 ,000 1,000 ,000 
3 ,000 ,000 1,000 
ı ,000 ,000 ,000 
5 ,000 ,000 ,000 
5 ,000 ,000 ,000 
7 ,000 ,000 ,000 
Extraction Method: Principal Component Analysis . 










ock 1: Method = Forward Stepwise (Conditional} 
Model Summary 
-2 Log Cox & Snell Nagelkerke 
Step likelihood R Square R Square 
1 75,179 ,290 ,397 
2 46,903 ,506 ,693 




Observed o 1 
Step 1 V27 o 42 8 
1 9 19 
Overall Percentage 
Step 2 V27 o 47 3 
1 7 21 
Overall Percentage 
Step 3 V27 o 46 4 
1 6 22 
Overall Percentage 





















Variables in the Equation 
B S.E. Wald df Sig . Exp(B) 
3~ep FAC2 1 1,566 ,381 16,903 1 ,000 4,787 
1 Constant 
-,883 ,313 7,967 1 ,005 ,414 
~ep FAC2 1 2,517 ,632 15,857 1 ,000 12,390 
2 FAC5_1 1,977 ,517 14,613 1 ,000 7,224 
Constant 
-1 ,232 ,437 7,929 1 ,005 ,292 
S~ep FAC2 1 3,072 ,842 13,304 1 ,000 21,577 
3 FAC3 1 -1,528 ,798 3,660 1 ,056 ,217 
FAC5_1 2,299 ,618 13,818 1 ,000 9,963 
Constant -1 ,574 ,566 7,747 1 ,005 ,207 
a. Variable(s) entered on step 1: FAC2_ 1. 
b. Variable(s) entered on step 2: FAC5_ 1. 
c. Variable(s) entered on step 3: FAC3_ 1. 
Model it Term Removecf 
Changein 
Model Log -2 Log Sig . of the 
Variable Likelihood Likelihood df Chanqe 
Step 1 FAC2 1 -51,430 27,680 1 ,000 
Step 2 FAC2 1 -43,641 40 ,378 1 ,000 
FAC5_1 
-39,047 31 , 192 1 ,000 
Step 3 FAC2_1 
-41,442 43,894 1 ,000 
FAC3_1 -23,567 8,144 1 ,004 
FAC5 1 
-36,831 34,672 1 ,000 
a. Based on conditiona1 parameter estimates 
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Months Prior to Failure 
Communalities 
ln itial Extraction 
cash/current liabilities 1,000 ,871 
cash/net sales 1,000 ,956 
cash/total assets 1,000 ,872 
current assets/ current 
liabi lities 1,000 ,841 
current assets / net sales 1,000 ,998 
current assets/total 
assets 1,000 ,804 
current liabilities/equity 1,000 ,998 
equity/fixed assets 1,000 ,611 
equity/net sales 1,000 ,995 
inventory/net sales 1,000 ,997 
long term debUequity 1,000 ,997 
total debUequity 1,000 ,999 
net income/total assets 1,000 ,900 
net quick assets/inventory 1,000 ,847 
net sales/total assets 1,000 ,647 
quick assets/current 
1,000 ,906 liabilities 
quick assets/net sales 1,000 ,998 
quick assets/total assets 1,000 ,800 
working capital/net sales 1,000 ,995 
working capital/equity 1,000 ,998 
working capital/total 
1,000 ,942 assets 
ebiUtotal assets 1,000 ,888 
ebiUtotal interest 
payments 1,000 ,559 
total debi/total assets 1,000 ,935 
retained earnings/total 
1,000 ,381 assets 
return on equity 1,000 ,997 
Extraction Method: Principal Component Analysis. 
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:::ash/net sales ,966 ,035 
cash/total assets 
-,023 ,046 
current assets/ current 
liabilities -, 124 -,088 
current assets / net sales ,993 -,012 
current assets/total 




-, 101 -,044 
equity/net sales 
-,991 ,012 
inventory/net sales ,992 -,014 




net income/total assets 
-,070 ,044 
net quick assets/inventory 
-,086 -,023 
net sales/total assets 
-, 125 -, 123 
quick assets/current 
liabilities -,084 -,022 
quick assets/net sales ,993 -,010 
quick assets/total assets 
-,103 -,066 
working capital/net sales 
-,991 ,012 
working capital/equity ,005 -,997 
working capital/total 
-,454 ,012 assets 
ebiUtotal assets ,004 -,003 
ebiUtotal interest 
payments ,015 ,032 
total debUtotal assets ,379 ,002 
retained earnings/total 
-,023 -,011 assets 
return on equity 
,006 -,997 
Extraction Method: Principal Component Analysis . 
Rotation Method: Varimax with Kaiser Normalization. 






























5 6 7 
,133 ,127 -,075 
-,040 ,008 -,078 
'121 -,026 '121 
,513 ,373 -,132 
-,059 -,013 -,009 
,809 ,029 ,077 
-,047 ,003 -,014 
-,296 ,066 ,053 
,076 ,015 -,004 
-,074 -,013 -,002 
-,056 -,007 -,004 
-,052 -,003 -,008 
,236 ,562 ,026 
-,176 ,009 -,032 
-,022 -,154 ,649 
,626 ,259 -,190 
-,041 -,013 -,017 
,858 -,008 -,064 
,079 ,015 -,004 
,051 -,003 ,015 
,408 ,226 -,013 
,092 ,911 -,007 
,008 ,075 ,725 
-,102 -, 180 ,015 
,414 ,278 ,252 
,047 -,004 ,015 
Component Transformation Matrix 
Component 1 2 3 
1 -,762 -,069 ,365 
2 ,220 -,958 ,069 
3 ,601 ,254 ,518 
4 -,062 -,076 ,738 
5 -,043 ,065 ,185 
6 ,054 ,055 ,043 
7 -,028 -,011 -, 112 
Extraction Method: Principal Component Analysis. 










5 6 7 
,330 ,189 ,012 
,160 ,042 ,014 
,308 ,287 -,047 
-,581 -, 156 ,085 
,575 ,022 -,147 
,265 -,424 ,861 
-, 181 ,822 ,477 
Component Score Coefficient Matrix 
1 2 
:ash/current liabilities ,013 ,006 
:ash/net sales ,163 ,007 
cash/total assets ,019 ,012 
current assets/ current 
liabilities ,007 -,008 
current assets / net sales ,167 ,000 
current assets/total 
assets ,024 ,003 




-, 166 ,001 
inventory/net sales ,167 -,001 
long term debUequity ,002 ,200 
total debUequity ,002 ,200 
net income/total assets ,025 ,005 
net quick assets/inventory 
-,069 -,009 
net sales/total assets ,008 -,012 
quick assets/current 
,015 ,012 liabi lities 
quick assets/net sales ;167 ,001 
quick assets/total assets ,024 ,024 
working capital/net sales 
-, 166 ,001 
working capital/equity 
-,001 -,200 
working capita l/total 




payments ,013 ,024 
total debUtotal assets ,020 ,007 
retained earnings/total 
-,001 ,020 assets 
return on equity 
-,002 -,200 
Extraction Method: Principal Component Analysis . 

















, 135 -,453 
, 150 ,051 












5 6 7 
-,031 -,030 -,063 
,012 -,011 -,049 
-,011 -, 161 ,106 
,123 ,134 -,097 
,021 -,002 ,013 
,376 -, 150 ,088 
,021 -,007 ,008 
-,258 -,024 ,022 
-,012 ,001 -,024 
,012 ,000 ,018 
,017 -,015 ,017 
,019 -,012 ,013 
-,057 ,316 ,041 
-,0 17 ,167 -,014 
-,020 -,169 ,573 
,210 ,021 -, 147 
,031 -,004 ,007 
,415 -, 188 -,035 
-,010 ,001 -,024 
-,019 ,007 -,007 
,075 ,006 -,015 
-, 129 ,737 ,037 
,041 ,126 ,672 
,098 ,019 ,034 
,207 ,230 ,268 
-,020 ,007 -,007 
Component Score Covariance Matrix 
Component 1 2 3 
1 1,000 ,000 ,000 
2 ,000 1,000 ,000 
3 ,000 ,000 1,000 
4 ,000 ,000 ,000 
5 ,000 ,000 ,000 
6 ,000 ,000 ,000 
7 ,000 ,000 ,000 
Extraction Method: Principal Component Analysis. 










lock 1: Method = Forward Stepwise (Conditional) 
Model Summary 
-2 Log Cox & Snell Nagelkerke 
Step likelihood R Square R Square 
1 56,263 ,462 ,630 
2 34,371 ,591 ,805 




Observed o 1 
Step 1 V27 o 43 7 
1 9 21 
Overall Percentage 
Step 2 V27 o 45 5 
1 5 25 
Overall Percentage 
Step 3 V27 o 46 4 
1 4 26 
Overall Percentage 





















Variables in the Equation 
B S.E. Wald df Si~:ı. Exp(B) 
S~ep FAC3 1 2,739 ,606 20,411 1 ,000 15,478 
1 Constant -,622 ,339 3,376 1 ,066 ,537 
~ep FAC3 1 4,921 1,418 12,050 1 ,001 137,203 
2 FAC6 1 2,415 ,729 10,980 1 ,001 11 , 186 
Constant 
-1,390 ,565 6,048 1 ,014 ,249 
SJep FAC3 1 4,821 1,405 11,781 1 ,001 124,128 
3 FAC5 1 ,985 ,583 2,854 1 ,091 2,679 
FAC6 1 2,217 ,725 9,359 1 ,002 9,1 80 
Constant -1,297 ,568 5,217 1 ,022 ,273 
a. Variable(s) entered on step 1: FAC3_ 1. 
b. Variable(s) entered on step 2: FAC6_ 1. 
c. Variable(s) entered on step 3: FAC5_ 1. 
Model it Term Removed 
Changein 
Model Log -2 Log Sig. of the 
Variable Likelihood Likelihood df Chanqe 
Step 1 FAC3 1 -52 ,925 49,587 1 ,000 
Step 2 FAC3 1 -49,231 64 ,092 1 ,000 
FAC6 1 
-32,536 30,702 1 ,000 
Step 3 FAC3 1 -48,165 65,306 1 ,000 
FAC5 1 -17 ,271 3,519 1 ,061 
FAC6 1 
-28,856 26,688 1 ,000 
a. Based on conditional parameter estimates 
185 
Months Prior to Failure 
Communalities 
lnitial Extraction 
:ash/current liabilities 1,000 ,885 
:ash/net sales 1,000 ,870 
:ash/total assets 1,000 ,901 
~urrent assets/ current 
iabilities 1,000 ,794 
~urrent assets / net sales 1,000 ,990 
:;urrent assets/total 
assets 1,000 ,856 
current liabilities/equity 1,000 ,919 
equity/fıxed assets 1,000 ,648 
equity/net sales 1,000 ,977 
inventory/net sales 1,000 ,965 
long term debt/equity 1,000 ,770 
total debt/equity 1,000 ,946 
net income/total assets 1,000 ,871 
net quick assets/inventory 1,000 ,975 
net sales/total assets 1,000 ,564 
quick assets/current 
1,000 ,875 liabilities 
quick assets/net sales 1,000 ,984 
quick assets/total assets 1,000 ,824 
working capital/net sales 1,000 ,968 
working capital/equity 1,000 ,727 
working capital/total 
1,000 ,949 assets 
ebit/total assets 1,000 ,748 
ebit/total interest 
payments 1,000 ,667 
total debt/total assets 1,000 ,917 
retained earnings/total 
1,000 ,209 assets 
return on equity 1,000 ,902 
Extraction Method: Principal Component Analysis . 
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Rotated Component Matril 
1 2 
::ash/current liabilities ,071 ,923 
::ash/net sales ,000 ,829 
cash/total assets ,082 ,932 
current assets/ current 
liabilities ,249 ,534 
current assets / net sales 
-,414 -,027 
current assets/total 
assets ,297 ,060 
current liabilities/equity ,021 -,029 
equity/fixed assets ,361 ,669 
equity/net sales ,957 ,029 
inventory/net sales 
-,137 -,071 
long term debVequity 
-,002 ,075 
total debVequity ,019 -,016 
net income/total assets ,750 ,320 
net quick assets/inventory 
-,971 -,016 
net sales/total assets ,145 ' 196 
quick assets/current 
,185 ,556 liabilities 
quick assets/net sales 
-,636 ,017 
quick assets/total assets ,187 ,139 
working capital/net sales ,928 ,024 
working capital/equity ,015 -,071 
working capital/total 
,848 ,209 assets 
ebiVtotal assets ,087 '118 
ebiVtotal interest 
payments -,017 -,075 
total debi/total assets 
-,836 -,297 
retained earnings/total 
-,055 ,089 assets 
return on equity 
-,012 ,021 
Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization. 















,077 -, 173 
-,002 -, 173 
,277 -,311 












5 6 7 
,060 ,147 ,012 
'110 -,090 -,346 
' 104 -,038 ,087 
,491 ,423 ,085 
-,074 -,021 -,041 
,824 -,014 ,048 
-,019 '181 ,025 
'121 ,135 ,091 
,073 -,041 -,033 
-, 122 -,034 ,007 
,192 -,143 ,158 
,009 ,145 ,044 
,231 ,293 ,178 
-,025 ,043 ,003 
,088 '119 ,556 
,586 ,410 ,069 
-,022 -,006 -,082 
,866 '112 ,063 
,082 -,040 -,045 
,011 -,677 ,101 
,281 ,134 ,037 
,207 ,801 ,187 
-,024 ,016 ,811 
-,139 -,128 -, 118 
,349 -,008 -,247 
'111 -,632 ,098 
Component Transformation Mat rix 
Component 1 2 3 
1 ,718 ,399 '129 
2 -,364 ,279 ,725 
3 -,261 ,726 -,520 
4 ,518 ,008 ,143 
5 -,011 -,464 -,201 
6 -, 118 ,068 ,353 
7 ,026 ,123 ,044 
Extraction Method: Principal Component Analysis. 










5 6 7 
,338 ,214 ,096 
,156 ,422 ,045 
,232 -,033 -,117 
-,130 -, 174 -,258 
,788 ,184 ,130 
,407 -,779 -,235 
-,058 -,324 ,914 








current assets/ current 
liabilities -,026 ,067 
current assets / net sales ,047 ,012 
current assets/total 
assets -,002 -,103 
current liabilities/equity ,001 ,001 
equity/fıxed assets ,026 ,193 
equity/net sales ,219 -,040 
inventory/net sales ,139 -,007 




net income/total assets ,137 ,024 
net quick assets/inventory 
-,294 ,041 
net sales/total assets 
-,042 ,063 
quick assets/current 
-,047 ,062 liabilities 
quick assets/net sales 
-,044 ,029 
quick assets/total assets 
-,041 -,096 
working capital/net sales ,197 -,041 
working capital/equity ,001 ,029 
working capital/total 




payments -,008 -,004 
total debUtotal assets 
-, 154 -,038 
retained earnings/total 
-,054 -,026 assets 
return on equity 
-,016 ,037 
Extraction Method: Principal Component Analysis . 





























-, 135 -,010 
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5 6 7 
-, 124 -,002 ,017 
-,031 -,128 -,243 
-,086 -. 142 ,085 
,136 '157 ,020 
,027 ,019 ,056 
,440 -. 152 -,009 
-,036 -,046 -,031 
-,081 -,005 ,056 
-,046 -,046 -,066 
-,017 ,015 ,095 
,102 -,274 '101 
-,019 -,079 -,014 
-,018 ,102 ,093 
,061 ,035 ,005 
-,034 -,043 ,407 
,197 ,156 ,013 
,066 ,022 ,013 
,452 -,036 ,007 
-,040 -,046 -,082 
,081 -,350 ,138 
,036 ,017 -,028 
,008 ,465 ,086 
-,030 -,027 ,665 
,060 -,023 -,050 
,203 -,015 -,212 
,126 -,306 ,142 
Component Score Covariance Matrix 
Component 1 2 3 
1 1,000 ,000 ,000 
2 ,000 1,000 ,000 
3 ,000 ,000 1,000 
4 ,000 ,000 ,000 
5 ,000 ,000 ,000 
6 ,000 ,000 ,000 
7 ,000 ,000 ,000 
Extraction Method: Principal Component Analysis . 


















Block 1: Method = Forward Stepwise (Conditional) 
Model Summary 
-2 Log Cox & Snell Nagelkerke 
Step likelihood R Square R Square 
1 64,626 ,391 ,535 
2 48,961 ,501 ,685 
3 37,092 ,571 ,780 





Observed o 1 
Step 1 V27 o 4j 7 
1 1J 16 
Overall Percentage 
Step 2 V27 o 46 5 
1 g 20 
Overall Percentage 
Step 3 V27 o 47 3 
1 5 24 
Overall Percentage 
Step 4 V27 o 47 3 
1 6 23 
Overall Percentage 























Variables in the Equation 
B S.E. Wald df Sig . Exp(B) 
Slep FAC2_1 2,319 ,541 18,379 1 ,000 10,170 
1 Constant -,535 ,314 2,903 1 ,088 ,585 
~ep FAC2_1 2,605 ,667 15,263 1 ,000 13,527 
2 FAC6_1 1,864 ,622 8,977 1 ,003 6,452 
Constant 
-1,049 ,445 5,565 1 ,018 ,350 
SJep FAC2_1 3,804 1, 141 11 ,111 1 ,001 44,869 
3 FAC5_1 1,744 ,621 7,883 1 ,005 5,720 
FAC6_1 1,879 ,827 5,161 1 ,023 6,548 
Constant -1 ,212 ,625 3,758 1 ,053 ,298 
Sdep FAC2_1 5,138 1,628 9,963 1 ,002 170,307 
4 FAC5_1 2,151 ,756 8,094 1 ,004 8,596 
FAC6_1 2,319 ,954 5,902 1 ,015 10, 162 
FAC7 _1 -1 ,053 ,529 3,958 1 ,047 ,349 
Constant -1,009 ,665 2,300 1 ,129 ,365 
a. Variable(s) entered on step 1: FAC2_ 1. 
b. Variable(s) entered on step 2: FAC6_ 1. 
c. Variable(s) entered on step 3: FAC5_ 1. 
d. Variable(s) entered on step 4: FAC7_1. 
Model if Term Removed 
Changein 
Model Log -2 Log Sig. of the 
Variable Likelihood Likelihood df Change 
Step 1 FAC2_1 -52,064 39,501 1 ,000 
Step 2 FAC2_1 -45,293 41 ,624 1 ,000 
FAC6_1 
-32 ,796 16,631 1 ,000 
Step 3 FAC2_1 -44,239 51 ,387 1 ,000 
FAC5_1 -26,228 15,365 1 ,000 
FAC6_1 -27,363 17,634 1 ,000 
Step 4 FAC2_1 -44,879 56,931 1 ,000 
FAC5_1 -26,595 20,364 1 ,000 
FAC6_1 -26,050 19,273 1 ,000 
FAC7 1 -19,088 5,350 1 ,021 
a. Based on conditional parameter estimates 
191 
APPENDIX 4 
Normality Test and T-tcst for Z-Scorcs 
T-tcst for Variablcs Uscd in thc Analysis 
Tests of Normality 
Kolmoqorov-Smirnoe 
GROUP Statistic df Siq. 
z- score o ,099 46 ,200* 
1 ,199 29 ,005 
*. Thi s is a lower bound of the true significance. 
a. Lilliefors Significance Correction 
Shapiro-Wilk 
Stati stic df Siq. 
,953 46 ,063 
,839 29 ,000 
lndependent Samples Test 
Levene's Test lor 
Equalitv of Variances t-test for Equalitv of Means 
Mean Std . Error 
F Siq t df Siq. (2-tailed) Difference Difference 
z- score Equal va riances 
,37120805 ,54423810 4,592548 73,00000 ,00001787 2,5175695 ,5481 8576 
assumed 
Equal variances 
4,526126 56,82648 ,0000311 8 2,51 75695 ,55623058 not assumed 
192 
95% Confidence 
lnterval of the 
Difference 
Lower Upper 
1,425037 3,6101 02 
1.403663 3,631476 
cashlcurren ı habı l ıhes 
cash/neı sales 
cashltoıaı assets 
current assets/ currenl 
habılıhe!> 
cuırent assets I net sales 
currenı assetsltotal 
asseıs 
current lıabılı1ıeslequ ı ıy 
equıtylfoı.&d asseıs 
equily/net sa!es 
ınventory/neı sa ıes 
long lerm debVequıty 
total debtJequı ty 
net ıncome/total asse ıs 
net quıck assetslınventory 
net saleS/l.otal a s.sets 
qutek a .sse ı slcuıren t 
liabilities 
quıck assetslneı sales 
quick assel sllotal asseıs 
working capı lal/nel sales 
working capıtal/equity 































































































not assumed ı-,o-ta~I d~e~bV71o-1a~! -... -.,-, ---~Equal variances 
retained earnıngsltota! 
assets 












levene s T eı;.I foı 
Eaualıl of Varn:mces 
Soo 
11 173 00 1 
8 1 17 006 
7. 111 .009 
3<8 574 
2 897 .093 
10 336 .002 
5.0 12 .028 
.022 .882 
1.969 . 165 
6_ 145 0 15 
5 6 15 .018 
5.353 023 
8 516 .005 
1. 159 .285 
. 187 .666 
.034 .854 
4,557 .036 










lndopendenı Samples Tes ı 
dl 
3 993 80 
3 518 18 170 
3 3 14 79 
3032 47065 
3 278 80 
2.9 19 <1 0.287 
6 348 80 
6 2 11 66 909 
- 1.747 79 




.613 46 262 
5.274 80 
5.360 77.233 
,6 70 79 
788 46 566 





,787 46 .287 
4,030 80 
4,606 52. 49 1 
-. 414 79 








2.934 77. 108 
1. 186 79 
1.397 46.083 
·. 917 80 
·1 .064 46. 136 
4,538 80 
4 ,993 68. 762 
3.229 80 
3.216 72.317 
· 1.534 71 
·1 ,664 6 7. 641 
-5.955 80 
-6,466 73.468 
1, 432 80 
1,S84 66.S96 
-.973 80 
·l . 129 46.0 16 
193 



















































, 11 8 
.334 
.265 
r. ı e.ı rı 
O ılleı ence 
1683569 










5 6 39 1082 
5 6 391 082 
1.004 1062 
1. 004 1062 
6398864 
6398864 
· ,33454 27 
-. 3345427 
3.958031 2 















































.954 7431 7 
.811 8 1885 
15434325 

































Ç,S 0 ·0 CorıtuJcn<. e 
lr\lerva!ol the 




07 1'"•1 13 .' 26G8024 8 
0 194?266 0778467 1 
0 1637135 06089802 
02 147685 .08 782 444 
.0 1681 333 ,09248796 
4-!03 11 35 84 247 194 
43525 758 .84752570 
-1.49337 .097464 92 
· 1.39S48 ·. 0004 26 
-.D49482 1266460 7 
-.043846 . 12300963 
-15.5999 26 .8 7816 
-1 2. 8789 24 . 157 11 
.62520687 1.383006 
63111523 1.377097 
· 1.26048 2.54025S 
. 993684 2 273457 
- 641 755 -.027330 
-.606180 -, 062906 
-3.40596 11 ,32202 
·2.46353 10.37959 
-18.5554 37 ,74969 
- 14 .94 98 34. 14406 
.0644 7548 2493 1878 
,094 2034 3 .23959083 
-40.8571 26 .78580 
-36.3557 22.28437 
.04616244 .61593488 
.03511885 .6 26978.47 
,44876522 .78618 190 
.442278 11 .79268901 
· .920967 . 19414352 
·.849856 . 12303 193 
.03117208 . 19691274 
.03664427 . 19 144055 
·1.42643 5.634494 
·.927805 5, 135870 
-15.6735 5.786 199 
·14.2966 4.409355 
,14441 336 .37002456 
.15444362 .35999430 
.03084666 . 12997654 
.03056969 . 13025351 
-21.7018 2,829836 
-20.7501 1,878 172 
-.359223 · . 179258 
-.352224 -. 186257 
-.010506 .06441003 
-.007010 .0609 1353 
-10.2628 3.523503 
-9.37693 2. 637639 
c.ash/curreınt lıabılies Equal va rıances 
a::;surned 
Levenc's Test'°' 
Enualı! ot Vanances 
s~ 
1206676 ,00084083 
l nd ependent Sam plos Test 
dl 
4 09 1573 78.00000 
3.7388114 38 43544 











Ot. 105 175 
O!>"°• Conrıcıe,.c.e 
t"teıval ot !he 
Odl erencc 
Loweı 
0070063 28J73 74 !) 




cash/net sales Equal varıances 
cashllolal assets 
current assets.ıcııren ı 
tıabılihes 
cuı r eıı ı assets ı n~ı sales 
current assets/lool 
assets 
cu rren t habılıties/• quıty 
equılylfı:ıted asseu 
equıt ylne t sales 
ınvenıoıy/rıet saleı 
loıng ıerm debUecuıty 
total debUequı ly 
net ırıcomellota! ı:sse ts 
net quıck asscts.ınventory 
net "'6le$'lotal as:els 
quic.k.as.setslcururıt 
liabilitıes 
quick asselslne t ı..cıles 
quıciı: asselsltotal ıssets 
woıking capi taVnt< sales 
work ing capıta Lleoııty 
workflg capi lal/lo:at 
assels 
ebıutotal auets 
eblV\o tal interest 
payments 
totaldebtlıotalas.se ıs 
















Equal vanance s 
no ı assum ed 
Equa/ vaııances 

































no ı assumed 










Equal va rıances 





















Equal variance s 
notasSl.med 
Equal varianc.es 










6 . 6770 01600730 1.802077 
1 608005 
10,30126 .00184036 3.521471 
3, 1Q801 0 
,90052667 
.3431662 1 7.796507 
7.026447 








.00824740 .g2787 187 4,548006 
4.501511 
,00328 362 ,76086736 1.4 20 11 3 
1,48504 1 
o.1rn2ge 
.00343528 -1 ,87152 
-2.07015 
3.3 15070 ,07244460 ,76744157 
,84021001 
3.501130 ,0617g410 ,6 1766660 
,88360008 
11. 13og4 ,00129678 3,7331 1g 
4.1 ı g1ao 
Q.705837 .0025Q133 1,08647Q 
l.82524Q 
.27277'.JOO ,60205784 1,833570 
1,878346 
.034 10854 ,853765 14 8,338068 
8 .320354 
1,500627 ,21 10 1502 .0011g550 
.8 1270282 
5.422287 .02247266 3.30526 7 
3.542228 
4.1 13a23 .045J)Q760 1.(\248'13 
1.8 11050 
6 .076256 .000075 14 .55024370 
,60754805 
13. 14004 
.0005 1310 4 ,004402 
5 ,457583 
,0542570 1 
.8 164 2480 4.20203(! 
4.21 0401 
12,65023 .ocıoe7070 ·2.03334 
· l .e6680 
6.767273 
.0 1110475 -e,25830 
· f3 .74233 
.05450525 






77.00000 07544602 21523710 1\Q43837 - 0225Q5 .45306037 
J.l.63213 ,11 671 653 .21523710 13377870 -056451 
.48602555 
78.00000 .00072043 .071041 30 .02042Q33 .0312606 . ı ı 2e1 2w 
36.63820 .0028 •M42 .07104 130 .02248031 .0263584 , 11 7524 17 
76,00000 
.00000000 .60465706 .08009755 ,5 17278 1 ,87203725 
77,88385 ,00000000 .6046576C .067(13706 .520 1708 .86Q13553 
77.00000 ,82 175 128 ,17086453 
.70572670 -1.4046 1 1.764 370 
45.25185 .834040 12 . 170884 53 .85833034 -1,54862 1,008385 
78.00000 .0601 427& .0834 1037 .04846024 -.013058 . 17089e30 
68.00633 .0734 1200 .08341 037 .04588544 -.008 122 
78,00000 
.56560376 5,4464276 g,4302800 -13.3457 24.2 38Sg 
4302382 ,52646300 5.4464276 8 528f3114 -11 .7520 22.64574 
78.00000 ,00001g55 1.3435561 .2054 1111 ,7554308 1.03 1676 
71.4 1037 .000025(14 1.3435581 .2084682(1 ,7484885 1.038628 
77,00000 ,1570Hl10 1,5000152 1,1132 183 · .625786 3.8076 16 
75.96280 . 14 143335 1.5000152 1.0706440 -.5414 76 3.723306 
77.00000 .06507104 ·.4488034 4 23080685 •. g2e320 .02871300 
48.0587g 
.04206320 -.4488034 4 .21565882 -.882803 ·.0 14804 
78,00000 .445 135g5 1.8380 175 2.300 1862 -2.03148 e.eoo3 18 
43, 13 107 ,40045208 1.8380175 2.1 6544 27 -2.52773 6 .205565 
78.00000 ,5385g425 7.2853452 11 7g4045 · 16, 1066 30,7f3 728 
43.03205 .40786(173 7.2853452 10.657180 -14,2ôe4 28 .777 13 
78.00000 .00035767 .21046f331 .05878800 ,1024264 ,33(!50e 10 
44 ,53472 
.00016233 ,2104663 1 .05327 137 , 11 21 4 13 ,32e70130 
76,00000 
.05058543 1U101670 5.8 403 102 -.030334 23.23367 
3Q,7f3364 .075481 4Q 11,60 1670 6.35621 11 -1,24700 24,45043 
78,00000 .07053122 .20580844 . 11 22 441 3 ·,017652 ,4202f3034 
77.88028 .<Ml407642 .20580844 . 1005680! ·.0 12332 .4230488 1 
78.00000 ,00000000 .650000 15 .070 14304 ,5023457 .6174 72e4 
74.58660 ,00000000 .85900Q 15 ,07022tl03 .5020667 .8 1775 163 
77.00000 ,Jeog7755 ,(\2868 707 .6071 5 11'1 ·.750517 2,0 16803 
36,04731 ,42 150. 47 
.6286870 7 ,77357671 
·.038803 2.19e1 70 
78.00000 .00 108085 ' 15025007 ,04425457 .C>e2 1520 .23830015 
74.05103 .00060073 ,15025607 ,04241 852 .oe57Je3 .234 77582 
77,00000 
.lC82827 1 2. 717eD55 1.672534(1 6 .C48047 
46,44402 ,07660225 2,7176055 1.50056 10 -.302000 5.737301 
78.00000 .58372453 .51088853 .0284 7860 -1 .33757 2.350344 
44,26303 .54650170 .51068853 .84000226 · 1. 18355 2.205330 
78 ,00000 




.221617 1 .479752ro 
78.00000 .00006055 .09533002 .0220830 1 .0501788 ,14040022 
75.036 24 .00006707 
.00533002 .02250401 .0503367 . 140341 30 
7 1.00000 ,0457572 1 -15.46787 7.6071208 · 30.6360 ·.200706 
20. 1641e . 1oe25ooe -15.4f3 787 0.270Q020 -34.4420 3,507 184 
78 .00000 .00000002 -.31741 182 .05071770 -.4 18383 
·, 216440 
58.08251 .0000000 1 -.317411 82 ,0 <1 707745 ·.411645 
·.223170 
78.00000 .00 1380 17 .04 180660 ,01 262786 .0167565 .06703683 
60.eo 110 ,00082023 ,04189660 .0110765e .0 180083 .06578504 
78.00000 ,4 1214700 -2.733642 3.3153603 ·0.33402 3.86e7l3 
43.00616 
.366534 13 -2.733642 2.0054030 -8.77442 3.307 138 
cashlcurr ent babihtıes 
ca shlne1 saıes 
cashlto 1a1 asseıs 
current asse l s/currenı 
lıabılıhes 







lorıg 1eım debVequıly 
total debVequıt y 
net ıncomelto tal assets 
net quıck assetsfınventory 
net sale$11o tal as.s<ıl$ 
quick ass.etslcurrenl 
Nabilitle s 
quıck a ssetslnet sales 
quick assetsltotal asseıs 











Equal varıa rıces 
assumcd 










Equa1 varıance s 
assumed 


























































































Levene·s Test lor 
Erıuamv o l Vaııances 
s~ 
6,036286 .00580305 
2 1402887 .64491582 
5,609033 ,01033356 
.06372177 .80 135484 
5.042348 .01705698 
10.75800 ,0<Xl02700 




6 . 101753 .01563168 
7 .2Q1178 .00845400 
6.1250 10 ,01543476 
2.775807 .000 70438 
.0 1032337 .01032525 











6,635371 ,01 183733 
15.55112 
.00017110 
lndependent Samples Tesl 
dl 
4.204809 80.00000 
3.775215 38. 8 7613 
1.419656 78 ,00000 














· .067889 45.57371 
-1,03063 76.00000 




. 12138e20 45.5l453 
3,000011 80.00000 
4,455236 52 .64581 
1,404003 78,00000 
1,310133 51 .40213 







3.234425 72. 18430 
1,204506 78.00000 
1,367702 44.00732 
.3403305 1 80.00000 
,J'Ol381 443 46.IK>311 
4,805417 80.00000 
5.3Q6043 58,0202 1 
4,018184 80.00000 
4,003041 78.75708 
·,4266 10 74.00000 
·.412205 54.0 1627 
-5.07804 80,00000 






Hesi lor E ua~ı ol rvleans 




















































. 17 157720 














3 1, 102235 
· .00175663 
•,00175663 

























































































lnterval o f lhe 
Oıtleıerıce 
Lower Uooeı 
,OQ037268 2 5 2781 72 
.0 7Q63QQ1 
.26351448 
-.026052 , 15555104 








-,037548 ,15447 103 
·,031228 , 148151 50 
8,560800 
-7.0Q177 7,00Q421 
-21.0 185 83,22296 
·20, 1030 0 1,30752 




·1 ,84602 2.324782 
·1,62080 2, 107663 
-0,51773 10.60325 
·8.46007 0.545580 
.0038805 1 ,27087658 
. 10273266 .27102442 






-t .Je026 .05470814 




-4,05711 2 1,10251 
· 1.32840 t .8942 13 
· 1, 16217 1.727885 
. 10058504 ,47300220 
.21154301 .46104432 
,07 163108 ,16800754 
.07234033 .16827020 
·30,0178 20.0 1310 
-31,06 13 2 1.0SCSB 
·.450024 -.2207&4 
·.450637 ·.238 151 
·.043681 ,06204724 
-.038520 ,05C80524 
·.261251 .7 166666Q 
·.212050 .60747653 









equ ıt y/fo:ed assels 
equıtytne t sales 
ınventoryınet sales 
lorıg term debllequity 
total debVequıty 




quick asS4'Jts/net s.ales 
quick assetsftotaı assets 




ebiVtotal a ssets 
ebil/total interesl 
payments 
lolal debVtotal assets 
retairıed earningsllolal 
assets 








































































































Levene·s Tes1 tor 
Eouab1 ol Varıances 
s~ 
14,77130 .00023344 











18.86 185 .00003865 
11 , 11 188 ,00127207 
2.665115 . 10635878 
1,315671 ,25458800 
.00225023 ,0()22765 1 





.31578631 .5 7562084 
4 ,554342 .03601827 
5,407318 ,02243540 
2.820465 .09674 180 
13,23802 ,00046063 
l ndependcnt Samples Te:!.l 
dl 
5 608050 85.00000 
30.02200 
3.159820 83.00000 
3,055426 65 ,27082 
5 .527933 85.00000 
5,047 155 40.33002 
6.38HJ68 65.00000 
6,426600 70.61658 
- 1.07500 83.00000 
-2.275Q5 54, 12767 
1,30 1033 85,00000 
1.527167 74,06040 
-2.53665 85.00000 
-2.00213 56 .70073 
1,210315 85.00000 
1,047428 36, 11561 
1.540244 83.00000 
1,700072 48, 17227 
-2 38601 83.00000 
-2.76002 50.88822 
-2.1 126 1 85.00000 






1,288057 5 1,36363 
2,530284 85,00000 
2,4822Qg 70,6242 1 
6 .750675 85,00000 
6 .8 17370 80.00460 
- 1, 15522 83.00000 




1.670020 48,027 15 
2.277044 85,00000 
2.603406 57.27307 
3,07 1443 85.00000 
4.524283 58.7544 7 
4,10 1433 85.00000 
4 , 183652 77. 18027 
,\050 1670 77.00000 
, 15234740 20.17264 







Hest lof Eaualılv ol flıl.eans 












































































-4 ,0 13080 
-11,06548 





































. 11 323938 


















































.02822016 , 12400627 
,02638 247 , 12503306 
.032.60QQO ,06024475 




-2,48752 ·. 157584 
-.027630 , 15633707 
·.0 10503 . 14820066 
-14.1856 - 1,7 1018 
- 13.4400 -2.46482 
- 11 ,0933 50.02825 
- 17.8012 55.83623 
· 1,4 4404 11 ,35752 
-.582380 10.49586 




-20,021 4 ·3.00055 
- 10.8337 -4 ,00725 
08000118 , 10325701 
,0037 1055 , 18850864 
-2,46527 13,40236 
-3,20770 14.23480 





-.835612 , 17681772 
.05265083 ,2 168 1118 
.0605 1N1 .208044 10 
-2.25241 13.778 17 
· 1, 17 151 12.60728 
, 18644HH 2,745825 
.33854217 2.503724 
,17578642 .528262()41 
, 106317!10 .5077'3077 





-,507Q28 · .247157 
-,018356 ,06711680 
-.0 13624 .06238471 
.®001 275 1.161131 
,15018403 1.101860 
r; ,ıshlcu• r erıı ııabıhtıes 
c. a shJııe 1 sa ıes 
cashl1owı asse ıs 
currerıı a s:ıeısıcurrı:nt 
lıabı!ıtıcs 
curıent assets ı net s.ales 
cuıı ent asse\s/total 
assel s 
currerıt habd •hes/equıty 
equıtylfıxed asse ı s 
equııy/net sales 
ınven !ory/net saıes 
lorıg 1erm debUequıty 
total debUequıly 
net ıncomenotaı aSSf:lts 
ne1 quıck asse ıs/irıventoıy 
nc ı sale$/toıaı a~eı~ 
quic:k asset.slcunenı 
liabilitles 
quıck assel$/nel sales 
quic:k assets.ltotal asseıs 







total debUtoıaı assets 
re ta ined eamings/lo tal 
assels 
return on equiıy 
[qu;:ı! varıances 
l::qualvarıarıces 
leve"'! S l esttoı 
-~~J:!t2.!Varıarıces __ 
23;1063;> 00000579 
lndeperıdent Samples l esi 
dl 
5 0073 14 8500000 
1-les1 loı E"uahl ol Means 








lnterval ol the 
Dılleıence 
loweı Uooer 
, 12067 102 .243 11222 
03534970 .25341 467 .1 1036858 no ı assıırned 
Equatvarıance-,---ı--- ,-000-8-12- t- o-.,-87-8_8'_9-+---,-, 3-3-;5-o-+---.,-.ooo-o-o+- --0009-:ıı;-5-,-+---.-07-59-3-53-9-+---.0-2-21-1-56-,--+-.-03-19-,-03-3-+--.-, -, 9-930-"--l 
a:ısumed 








































Eqııal var ıarıces 
rıotassumed 















































































3. 118725 .ı7.ııo73 




. 10517503 -\ 41061 82.00000 
-1.51720 80.00653 
.00000304 1.385288 85.00000 
1,522 .:1 07 74.57869 
.00204308 -1 .60080 85.00000 
-1,00434 64.00005 
.13Q25771 -.6.:16096 85.00000 
-.74QQ58 50.91277 
,06 740424 1.244835 82.00000 
1,474 600 48 2064 4 
,00204207 -2.31252 82.00000 
-267910 57.21166 
.OO l OQOOO -ı 12035 85.00000 
-1,25831 68.87238 
.OOHl4607 -1 .63750 85.00000 
-1,83492 66,34748 
.00148510 5, 125254 85.00000 
5,81 2418 60.83709 
,78707330 82.00000 
33305002 66,37010 
,34513580 2,4670 14 85.00000 
2.383672 66 72728 
.21367728 6.071287 85.00000 
6 ,354853 64.48784 
,75715180 ,06483802 82.00000 
,065552Q9 76,13 19 1 
,0()()13004 3,140060 65.00000 
3,435566 77,360 14 
.00131715 1,103334 82.00000 
1,307418 48,10023 
.02872367 ,57977062 85.00000 
,66050870 52,57732 
.00515845 3.884650 85.00000 
4 .<l07988 54.375Q5 
.054 74084 4 ,561074 85.00000 
4 ,553221 77.22843 
.02230601 1,39268 1 77,00000 
1,167935 35,02150 
.00727768 -5.34621 85.00000 
-6.08483 50. 178 10 
,04989322 ,81130946 85.00000 
.92238259 50,68605 
.00163614 ,Q7036145 85.00000 
1,008441 61.68652 
197 
00308621 ,07593539 .02434821 ,02696430 . 124Q0648 
,00000137 .05700612 .010g5955 ,03519567 .07881 658 
,00003 109 .05700612 .0 1229264 .03222697 ,08178527 
.00000000 .64 49 4500 . 116e486Q .6130 1705 1,076675 
.00000000 .844Q4500 . 11 9113 127 .60568506 1.084206 
,1621 424 4 -.3854:zg()() ,27323595 -.028082 ,158 12434 
, 133 11322 -,3854 2WO .254031115 -.800896 . 12003808 
. 16958019 .0632 11 61 .04563008 -.0 27514 . 15303762 
, 132136 17 .0632 1161 .04 152083 -.019510 , 14593301 
.09453849 -3.848438 2.27610 13 -8.37304 .6 7706 145 
,061362 15 -3.848438 2.0208777 -7.88559 ,1887 1873 
.5 1937677 ·10.00366 15,461658 -40.7456 20.73826 
.45673151 -10,00366 13.338Q52 ·36.78 38 HU7652 
,2 1673833 2.008092 1 2.336 1263 ·1.73021 7.555301 
. 14679736 2.008002 1 1,9720024 -1 .05645 e.872630 
0232561 1 -.30034785 .171 3Q2 16 -.73730 1 ·.055394 
.00062221 ·,30634785 ,14794058 -.602570 •, 100 126 
.26192685 -,7 4<l84522 ,65953376 ·2.05618 .56648459 
,21252950 ·.744 84522 ,59104192 ·U12578 .43608565 
. 10521132 -4 .503283 2.804Q617 -10. 1703 ,Q8373248 
071001 43 -4 ,503283 2,5032664 -0.50073 ,404 16124 
.00000184 ,17450540 ,03404814 . 10680856 ,24220223 
,00000024 , 17450540 .03002286 ,11446775 .23454305 
.73200497 1,4642381 4,2760463 -7.042 18 0,970656 
.7394627 3 1.4042381 4.3844727 -7.28873 10,21721 
,0 1563 14 5 ,33676532 . 13650725 .06535234 .00817830 
,01Q00345 .33676532 , 141 26007 ,054174702 ,61878271 
.00000000 ,750 1 1002 . 11464680 .531161 28 ,08705875 
.00000002 ,75911 002 . 11045350 .52050880 .9077 1123 
,Q484003! .0 100 1885 , 16840039 -.324083 ,34502087 
.04 790555 ,01001885 . 16-056522 -,320815 .342e5204 
.00225426 ,13205 742 .04211400 ,04 802350 .21 039133 
,OOOQ5 388 , 13265742 ,03881 207 .05577488 .20953095 
.2 7310065 J .454 7870 3, 131 2253 -2.77422 Q,e83792 
.10728611 3,4547870 2,6424510 -1 ,85 793 8.767505 
.563602\'l3 .5683 1085 ,980233Q6 -1 .380ee 2.517279 
.soeıooe5 .56831085 .84884760 -1.13458 2,271203 
.00020210 .30028345 . 10046811 ,10052594 .5Q004006 
.00004040 ,3902834 5 .08735105 ,21518287 .58538403 
,00001697 .09678660 .02 122015 .05415Q534 , 13807803 
.00001030 .00678660 ,02125675 .054146108 , 13911229 
. 16772472 12.053428 8.6548379 -5,18056 29.28741 
.25072203 12.053428 10.3202Q2 -a.8Q742 33,00427 
,00000074 ·.43667180 ,08167877 ·.500071 -,274273 
.00000000 ·. 43667189 ,07176401 -.580262 -,293081 
.41945401 .01708764 ,02 1061 8 1 ·.024 78Q ,05800416 
,36004272 .01708764 ,01852555 -.019973 ,05414827 
,3346 1953 .23652273 .24374704 ·.248 112 .72115714 













lorıg teım deb\/equıly 
totaldeb\/equıly 
net .-ıcomeı1otal asseıs 
nel quıcı.. assetsfınvcntoıy 
q..jck assets/c\Mrent 
liabillties 
qvlc:k assel5/net sales 
qulc.k assoıs1101aı asseıs 















































































































lndopı:ınden l Samplos lesi 
lev-!nt> s ı ~s1 leo• 
__ E_gyahtJ_OfVa~·~~"~""''--ıı-----~----~-- Hesı IC>I EQu<ı~•tv or Me;ms ---- -,------------! 
05°'• Coofı0e'1Ce 
s~ dl Sıo (2·taııeı.ı 
27 JS083 00000 113 .1 887376 86 00000 00000<160 
4 170056 36,80695 
6 665670 01156389 1.773780 ., 00000 07972356 
1 502804 35. 11 773 
21 58556 
.00001200 5.017007 86.00000 .00000279 
4.363638 31Hl5336 .00008773 
2 322329 13 11 9798 8.667039 86.00000 .00000000 
8.074517 56.02168 .00000000 
1.696751 10627344 ·.571402 84 .00000 .56025274 
·.508422 83.83758 .55 117!76 
29.42845 .00000053 2.05Q582 8000000 ,0 4246241 
2.276598 76,393QO .0256 1062 
3 .161116 
.07806308 ·.Q51120 85.00000 .3442J023 
·1 , 13401 50.0037 4 .28210080 
7.19240Q 00877a55 2.870624 80.00000 .005 15584 
2. 488614 30.35400 ,017 1~4 
2.617076 . 10946834 1,626444 8 4,00000 . 10760124 
1.901144 53.0588 1 ,06272028 
7.545737 ,00735866 ·1.75699 84 ,00000 .08258276 
-2.06028 51 .73440 ,04441806 
10.27688 00 189848 ·1.37248 85.00000 . 17352340 
·1.63419 50.5380 1 . 108434 25 
3.261226 07447590 ·.968748 85.00000 ,33541020 
· 1. 15502 50.0062 1 25357331 
8 341836 
.00400032 3.061466 80.00000 ,00203887 
3,503444 50.7CI063 .00073668 
2,677721 , 1055Q394 ·.81 4453 82.00000 ,41774451 
·.0805 11 40,03054 .32727142 
1,355404 .24755528 ,421152332 88.00000 ,815034157 
.48143740 60.07818 .03170777 
8 ,300730 
.00500230 7.0824.32 80.00000 .00000000 
7,114830 45,43048 .00000001 
.001 10 101 ,Q7255 154 .324617 10 84,00000 ,74627701 
.31465520 06,37848 ,7540103e 
7.45Q808 .007Cl5415 3.7540 15 86.00000 .0003155e 
4 ,025 106 84.5046e .00012386 
2.748013 . 10 11 056 1 1.325704 84 ,00000 .18850228 
1,556579 5 1,2 1080 , 12572838 
4. 705287 ,03286247 1, 11 3247 85.00000 ,26874052 
1.327231 50.026e2 .1Q045810 
10,87420 ,00 156170 3.002182 88.00000 .00013730 
4.605185 52.65701 .00002153 
,24831Q58 
.81053285 5 . ı~asa 86.00000 ,0000013e 
5,338Cl16 84 .01345 ,00000078 
,508.,46711 
.47781050 ,03950076 78.00000 ,Q6850208 
.03571051 43.23858 .07167755 
12.40348 .00068841 ·5.00174 80.00000 ,00000207 
·5.83756 53.20138 ,00000032 
5,92.,117 
.0 16Q7698 .624Q3095 86.00000 ,53367101 
.7 1764054 60.34607 .47574241 
2.965377 .08870170 .80020838 85.00000 .37103436 
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15876950 .3761'1 8247 
. 13770 151 .30746045 
·0418 7 1 .73330074 
. 121250 .8126882Q 
.0435 1331 . 10062754 
.03868886 , 105451'>0 
800201 15 1,200804 
,789539 12 1,310556 
· 1.66551 .0 220 1670 
·1.60713 .86303023 
.0034 1670 . 1'd301524 
,01220028 , 184132Ge 
·133,07 4 47 ,27 108 
·120. 134 33, 43243 
1.738135 0 .567 158 
1,05982 1 10,24567 
·.870402 e .ao 1185 
·. 165588 8 , 188952 
·1 , 12974 .06Q8504 7 
· 1.04615 ·.013731 
·5.4 1838 .0027Q871 
-4,93170 
.50820452 
- 130.070 4 7,os ıee 
·124.7Q8 33,67070 
,10887841 .51 11 7324 
,1367575 1 .48300415 
·302 .~3 104 ,8750 





-.8 10000 1.127281 
-.845474 1. 1618eo 
.07467233 .24277740 
.08031348 .23713036 
-1.84544 8 .228003 
·.Q53178 7,53573Q 
-4.77043 16,0088 1 
·3.11547 15,25380 
,2622002 7 .78280()0g 
.20770100 .7470QQ&) 
.OG453244 . 14454327 
,0655Q808 , 14347763 
· 10. 12 7 5 10.53752 
-1 1,3707 11 .78072 






cash/cuır ent lıabı~ııes 
cashloet sales 
cash/to ta l asse ıs 
curr ent as.sets/current 
lı abı lıtıes 
current as.sel.s / rıe l sales 
current as.set.sltolal 
asse ts 
currerı t ~a bdi tıe s/equıly 
equıtyffixed as.sets 
equrtyfrıet sale.s 
ınven toryfnet salc s 
toog ıerm debt/equıty 
tolaldcbtfequıty 
net lncomeılo ı aı as.sets 
rıe t quıck asse tsfınven ıoıy 
ne l $.ales/lotaıaeuta 
ql.8Ck as.sels/cuunt 
lıabilities 
quick assets/net :ıales 
qulcil as.setsltotal a"9ts 






total debVlotal assels 
relained eamings/to ta l 
assets 
r et~n on equity 
Equal var ıa rıces 
as.sumed 
Equa ı var ıarıces 
no ı a.s.sumed 
Equal varıances 
a.s.svmed 
Equal varıarıce .s 
nol assumed 
Equal var ıances 
as.sumed 
Equal varıa rıce.s 








no ı assumed 
Equal varıances 
assumed 









not a ssumed 
Equal variances 
assumed 













not a ssumed 
Equal varıances 
a ssı..med 
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Equal variance s 
not auumed 
Equa1 variances 













rıot a ssumed 
Le vent!"s le.sl loı 
Eauabtv ol Vanances 
s~ 
3 1.35782 000000'5 
2, 148623 , 14643 124 
16,9 3807 00008825 
,742885 12 ,39 11 3520 
2.592502 , 1111 224 1 
20.657 12 .00000046 
3,170783 07840778 






2.995078 ,087 1045 7 
23,70416 ,00000505 
.00078337 ,9 7773830 
,44013148 ,50883340 
6,557478 .01218054 
2.35831 5 ,12837500 
10,22 116 ,00003270 
2.075QOO ,088 10064 
2.Q82816 ,08774288 
11 .620Q7 
6 .673254 .0 1147663 
e . 4nı10 ,0 1287431 
12,86077 
.00055632 
5,358739 ,0230010 1 
3,246147 
.07500603 
lııdcpende nt S:ı mplos Tesl 
d l 
5, 10702 1 •• 00000 
4,35240 3 36. ·1•1056 
1.231658 84 00000 
1. 116559 47. 00353 
5,4 42808 86 .00000 
4,723395 30.54 208 
0,504582 86.00000 
Q,06 7861 63, 13547 
-.8 76830 84.00000 
- 1,0 3460 4Q,1605Q 
7.260513 86.00000 
2,5 13860 75,6 33 10 
· .870084 86.00000 
- 1.03479 50.00040 
3.7886 17 86.00000 
3.382304 45.23904 
,86359008 84,00000 
1,019444 49 .00062 
-.8 9300 3 84.00000 
-1,0553 1 40 ,01 108 
· .85578 3 86,00000 
-1,00633 50.00002 
-. 86"25 7 86.00000 
· 1,0186 5 50.000 10 
5.068006 86,00000 
6 .8 96 188 5 7.57660 
,0 3 185768 83,00000 
,0327 1344 70 ,30 704 
2, 137543 86.00000 
2. 13214 7 77,008 16 
7.871670 86.00000 
7, 175481 50, 16036 
· .8546Q3 84,00000 
· 1.007 12 4Q.73366 
2,® 4 165 BC,00000 
3,27 1684 80, 1949 1 
.85722631 84,00000 
1,0 11 Q32 40,00034 
.81 652 135 86,00000 
,06016020 5-0.00000 
4.254522 BC,00000 
4,08 350C 5 1,6 4507 
4,672184 86.00000 
5, 128 733 78,77432 
-1 .29936 7Q,OOOOO 
-.995056 2Q, 1776C 
-5, 43403 86.00000 
-6,34301 53, 13892 
1,0705 \6 86.00000 
1,229606 60,25001 
,850 22726 86,00000 
1,0 10377 50,00068 
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ı -ıest loı Enualıl ot Means 
Sıo !2· 1 aıledl 
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000 10 449 
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81 ,Q86 301 
, 12853016 






ln te ıvat o ı tile 




1644 4 78 1 4512028:: 
• 172353 73323191 
-.224586 78546650 
.0 4783358 . 10288045 
.04 3101 16 . 1076 128 7 
,8 2920077 1.267800 
.8 174 4543 1,2 79555 
·36.2320 14 05812 
·32 .6ıQ7 10.445111 
,01278288 , 10327328 
.02 130519 , 18466077 
-42 1 . 5Qı 162.8715 
-380.452 121 .7325 
2.304000 7.6 79029 
2.0 3 7079 8 .035950 
-175.508 444,0556 
· 130,850 
- 10 .8624 7.54 2368 
- 17,81)()1 5.570147 
-605,065 240,8007 
·545,520 18 1.3455 
-1026 , 17 403,2786 
-9 25 ,55 7 302.6624 
, 1058 2348 ,3'1144016 
.20838 73 7 .3 7887627 
·278 .279 287,3382 




1. 111 756 
,839 16330 1, 130035 
· 16 ,3Q15 l!l ,53"072 
-14 .7553 4 ,Q00707 
.0416 1307 
.20604 110 
,0 48509Q l , 100 145 16 
·730.28 1 570,2 406 
-172,0 16 520.0750 
18 2. 4638 
-58 ,0067 164 .2560 
.32622707 
.89846800 
,365741 06 ,85805 46 1 
.07628224 , 18927032 
,081 24380 , 184308 76 
·206.553 43. 39008 
·240,2 18 86,05558 
· ,053047 -,442928 
· ,010270 
-. 477595 
· ,0 18 158 
.06053487 
·.013277 ,05565420 
-24 ,0053 60.78038 
-18. 1211 54 ,80619 
cashlcuır~nt kabı~tıes 
cat.h/ne ı $.lles 
cashlto ta asseıs 
curren t a $SClsl currenı 
lıabılılıes 
curren ı as.sets I net sales 
cuıren ı as.setsllotal 
currerı t lıab~ıtıes/equıly 
equııy/fı;ledas.sets 
equ.!y/net sales 
ınven ıoıyıneı sales 
long ıerm debVequıty 
totaldebVequııy 
net ıncome/lola1 asseıs 
neı quııcı.. assets/in\-enıoıy 
rıetsaleallo ı :ıl:ıs=ts 
quiek assetslc.U'rent 
hablliUes 
quıck a:;sets/ne! s.Jles 
quic.k assets/tolal assets 
workıng capıtaVnet saıes 




ebıVlota l interest 
paymen\s 
total debtltotal assels 
retained earningsltotal 
assets 
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4,169550 84 ,00000 
3.553524 36.01656 
5.727608 86.00000 








·,047485 50, 14800 
5,8(15067 80,00000 
5.15 15Q7 41,80343 
1,213820 84.00000 
1.432888 4Q,0015 1 
·1,41 357 84 .00000 
·1 ,665Q5 4Q.6e361 
.52012003 80.00000 
,61100418 50,42820 
,03352178 ... 00000 
.03"40423 50.15458 
5.222570 ... 00000 
6.060102 55.07543 
·.074078 83.00000 





·1.04 100 84 .00000 
· 1.20717 56,42007 
3,55 1684 86.00000 
3.003323 78,30070 
1.212406 84.00000 
1,43121 1 40,00082 
·2.02623 86,00000 
·2.371in4 50,51805 
3.045308 ... 00000 
4.627501 5 1,077 16 
4.88251 1 8e.ooooo 
5.342087 70,74063 
· 1,21206 78.00000 
·1 ,14116 48.63418 
-4 ,73505 86.0ClOOO 
.S.54321 51.88026 
1,548884 86,00000 
1.740008 67 ,80200 
·.944140 86.00000 
·1 .10002 50,11580 
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lnteıvaı oı the 
Dıtterence 
Loweı 
. 1808 1808 ,44863402 
,15484762 ,47460627 
,12637087 .35684848 






-4 ,107 12 ,58333005 
.03676376 ,2 1810224 
,04550 127 ,20045472 
·13.0070 13.35304 
·11.Q015 11 .43756 
2.685738 5.439232 
2.470820 5.6541 40 
·33.6273 138,Q033 
·2 1.2030 126,500 1 
·2.38044 ,4023-4554 
·2.18170 .20360218 
·1 ,40Q64 2.502453 
·1.2 1513 2.277045 
· 14.8348 15.34368 
· 12.7144 13.22327 
,20Q26e77 ,46046807 
.2263122 1 .44044 284 
·32 1,600 208,6006 
·306.001 283,7014 
.008 10006 ,47648010 
·.000887 .48555763 
,63083302 1.085567 
.600 18 136 1.107220 
·2,2402 1 ,70351858 
·2,055 13 .~3080 
,06204874 .2 1Q80QQ1 












·25.0 123 7.144320 
·1 .12662 -, 460356 
·1.08075 -,506231 
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